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WHEN YOU DEMAND CRITICAL PRECISION 


Only one part the spool moves in this ingenious 


MAC 4-way air valve. It’s an oscillation that must be 


critically precise and is. The C/R Sirvene (synthetic 


rubber) parts seal the valve circuits under pressures up to 
150 psi and over a wide range of temperatures and cycle 
speeds. To operate correctly, those small Sirvene parts 
must be molded to unusually close dimensional tolerances 
C/R is consistently meeting ...and beating these tolerances 
And MAC reports that on the toughest jobs their vz 


have run for millions of cycles without trouble 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
I3Ol Elston Avenue, Chicago 22, lilinois 


In Canada: Manufactured and Distributed by 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 


Export Sales: Geon International Corp. Great Neck, New York. 


You can have the same dependability. Whenever your 
mechanism design demands the most exacting qualities in a 


molded pliable part 


depend on Sirvene. As a start 


write for your copy of the new “‘Sirvene”’ booklet 


SIRVENE DIVISION 


Tr 


on; Ber Ucte 
RAWHIDE 


Other C/R Products 
C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 
leather cups, packings, boots « C/R Non-metallic Gears 





JIC Solenoid 
and Cover, 


Available on 700 Series Ross Air Valves 
when specified or may be installed on 
valves now in your. plant. 


Product Engineer 


Cover protects solenoid against dust, splash- 
ing liquids and airborne contaminations. 


Can be manually operated without 
removing cover. 


Ample wiring connection space. 
Ring type pressure connectors. 


Interchangeable with standard Ross cover 
and solenoid. 


ee 


a 
,' 


Valve becomes electrically inoperative 
when cover is removed. 


Captive type cover fasteners. 


Chain to prevent loss of cover. 


Threaded electrical conduit connection. 


Provision for piped exhaust. 


wm JIC Solenoid Cover and Head Assembly also 
available for 700 Series Momentary Valves. 


Tomorrow's EnginAlRing Delivered Today... Anywhere 


CSS OPERATING VALVE COMPANY 


114 E. GOLDEN GATE AVENUE > 
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G-E Type AK.-1-50 Electrically Operated Air 
Circuit Breaker, 1600-amperes, 600 Volts, 
A-C. One pole shown. Made by General 
Electric Company, Low Voltage Switchgear 
Department, 6901 Elmwood Ave., 
Philadelphia, Pa. 





Here is the General Electric Type AK-1-50 Electrically Operated 
Air Circuit Breaker, 1600-ampere frame size used to protect low- 
voltage systems. The picture shows one pole of the contact, and 


Sketch Showin 
in order to photograph it, the housing and the arc-quencher parts aan 9 deta; 


were removed. Note the Revere Extruded Shapes, and Rectangular 

Rod. There are three shapes, and one size of bar, all in copper, represents 
because copper has the highest electrical conductivity of all the coppe, 
commercial metals 


If these shapes had to be “hogged” out of bar, they would be 
expensive, due to the machining time, and the scrap generated. 
While copper scrap is readily salable at good prices, it is costly 
from the machining standpoint. Extruded shapes by Revere, pre- 
formed to the desired contours, usually reduce machining to a 
cutting-off operation, plus such minor details as drilling which 
cannot be done during extrusion. Shapes naturally cost more per 
pound than bar or rod, but the ultimate saving makes up for the 
difference and more, sometimes several times 

Are you doing much machining of copper? If so, look into 
Revere Extruded Shapes. They may save money, and speed up 
production as well. See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, Il; Detroit, Mich; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
—Sales Offices in Principal Cities, Distributors Everywhere 
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Three different switching positions 
actuating one or two circuits . . . are made 
in only 14" of plunger travel. Help your 
cost reduction program by using the new 


plunger switch, shown here in actual size. 


Ei EE 


Try this Mallory Plunger Switch 
in Your New Product Designs 


EED something unusual in circuit switching for your prod- 

N uct? Take a look at this Mallory plunger switch. Compact 
in size and modest in price, it can be actuated by a knob, door, 
cam or any of a score of similar devices. Several switches can be 
grouped for simultaneous or sequence switching by a rotary 
cam. You can use it as a limit switch, with or without “dead 
travel” ...asSPDT...oras DPST. 
Plunger travel is 14’’. In this short space, you can have three 
different switching arrangements of the controlled circuits . . . 
in the released, partially released and fully depressed positions 
It is possible, for example, to have two circuits opened or closed 
in sequence. Numerous other sequences are possible. Spring 
pressure can be supplied for many values over a consider- 
able range. 


Capacity of the switch is 15 amperes, 230 volts AC; 20 amperes, 
115 volts; 34 H.P. @ 115 volts; 114 H.P. @ 230 volts. Supplied 
with 14" wide x \@”’ thick spade terminals. Mounting requires 
only a single hole, using a spring grip washer . . . takes only 
seconds. Outside diameter is only 1!49’’. For complete data and 
prices, write or call Mallory today. 


Serving Industry with These Products: 
Electromechanical—Resistors ¢ Switches ¢ Television Tuners © Vibrators 
Electrochemical—Capacitors ©¢ Rectifiers © Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 


Many Switching 
Combinations Possible 


Two of the many sequences possible with the 
Mallory plunger switch are diagrammed here. 
The upper series shows two circuits opened 
and closed in sequence as the plunger is de- 
pressed to full travel and released. In the lower 
series, a normally closed circuit is opened and 
a second circuit closed as the plunger is de- 
pressed. There is no stop at the intermediate 
position. The spring returns the plunger to the 
released position. 


PARTIALLY FULLY 
DEPRESSED DEPRESSED 
(%" travel) (%4" travel) 


RELEASED 
POSITION 


Expect more...get more from 





MAitoR 


MALLORY & CO INDIANAPOLI 
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SUBSTITUTE HIGH TEMPERATURE 


Dre costing the 30-ib Nash Rambier grit! —pege 156 


THIS MONTH’S COVER 


Radiator grill for the Nash Rambler—o 
30-Ib zinc die casting—produced at the 
Fayetteville plant of Precision Castings Co. 
J. J. Punke, vice-president in charge of en 
gineering, presents a detailed discussion of 
design factors involved in redesigning for 
die casting, starting on page 156 in this issue 
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ALLOYS 


for jet engine use have been di 
cal Labs., Buffalo, N. ¥ 
cobalt, 


production 
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to replace strategic a 


columbium and other metals in case of a s 


Improvements in hot strength of chromium-nm 


stainless steels were achieved mainly 


solution 
titanium 


compositions, plus high itments 
range of 2100 to 2300 I 


boron chromium-nickel stainles 


temperature 
As a result, three ind titanium 
stecis wert 
experimental compositions and will underg 
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he carbon granul 
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In a conventional inboard installation 


(above), the engine must be mounted 


in the center of the boat with ao direct 
drive to the propeller. Mounting the 
engine in the rear of the boat, as shown 
below, greatly increases cabin space 
and hold capacity. Gleason engineers 
assisted the Marine Engine Manvufac- 


turers in the development of the V-Drive. 


Take, for example, this marine V- 
Drive. The use of spiral bevel gears 
permitted a design which released more 
usable space in the boat, improved 
balance, and simplified installation. 
This is just one instance of the added 
flexibility of product design possible 
angular transmission, 


with power 


Faster production and lower costs 
We, 


GL 


A \ 
Zoi” 


ZA 
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ngular power transmission 


‘an improve your product, too 


will also result from using this type of 
transmission. 

If you have a design application for 
bevel or hypoid gears, the Gear Engi- 
neering Department of the Gleason 
Works is ready to help you realize every 
advantage possible. Design and pro- 
duction recommendations for your an- 


gular drive are offered at no obligation. 





ASON WORKS 


If you would like to discuss your 
bevel gear application with a Gleason 


representative, please contact us. 


These Gleason Technical Handbooks are 
available on request: 
Spiral Bevel Gear System 


20° Straight Bevel Gear System 
Zerol® Bevel Gear System 





Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 








Developments to Watch 


PNEUMATIC CONTROLS FOR HIGH TEMPERATURE USE 


should eliminate one of the problems connected with high speed aircraft, 
iccording to Solar Aircraft Co., 2200 Pacific Highway, San Diego 12, Calif 
\ircraft now in the development stage have been designed to fly at three times 
the speed of sound and hit the thermal barrier. Engine control devices at this 
speed will reach temperatures at 1000 | Solar’s pneumatic co itrols, using its 
Microjet principle, have been used in jet engines for afterburner light-off and 
blow-out detection, turbine inlet temperature control, overspeed ontrol, and 


ifterburner fuel control 


AN AUTOMOBILE WITH THREE DIFFERENTIALS . 


and full four wheel drive is reported to be the British answer to its falling 
mobile export market. Designer is tractor-maker, Harry Ferguson, who several 
years ago collected $9.25 million from Ford Motor Co. for infringement of his 
tractor patents. Still in the drawing board stage, the new system drives the front 
ind rear wheels through three differentials which discriminate between the 
ction needed when going around corners or when one or two of the wheels 
skid or spin. Diagramatically, there is a differential between the two rear wheels, 
another between the two front wheels, and a third between the main front and 
rear driving shafts. To compensate for spinning on ice, these differentials are 
limited in their action by calibrated free-wheeling elements which distribute 
driving torque and braking according to the road needs of each of the four 
wheel \ similar system is used in some earthmoving machinery rhe 
brakes are disks fitted to the central differential rather than the wheels. In this 
way the braking force is transmitted as needed through the axle differentials 
lhe engine is reported to be a flat, four-cylinder, air-cooled unit placed in the 
middle of the car. Transmission is fully automatic. 


EFFECT OF SURFACE-FINISHING ON FATIGUE STRENGTH .... 


of titanium alloys, in tests conducted at The Fatigue of Metals Lab., of the 
University of Illinois, Urbana, II]., showed that there is a correlation between the 
ndentation hardness of the test surface and its fatigue strength. In rough 
hining, surface cold-rolling, and grinding, it was found that the roughness of 
the surface influenced fatigue strength, but the effect did not appear to be 
important as that of hardness. ‘The relationship between the three may be 
ressed as: Z 207 X ~ (0.0284) 'Y (1-017) where Z the fatigue limit, psi; X 
rms surface hardness, microin.; and Y = Knoop surface hardness (100 gram 
I'his shows that surface roughness does not seriously influence fatigue 
of these alloys. The fatigue limit falls off gradually at a decreasing rate 
ith increasing roughness. Also, for constant values of surface roughness the 
relationship between fatigue limit and surface hardness is about linear 


PrHE USE OF PRECIOUS METALS FOR PLATING .... 


the increase, particularly in industrial applications, and is offering an 
lution to materials problems. According to Harper-Leader, Inc., 
it temperatures like those found in jet engines, nuts and 

fter several hours operation making disassembly difficult 


(Continued on page 9) 
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Maxim 
Rust Protection — 


and a fine black finish 
for iron and steel 


This long-wearing, rust resistant product 
is used on many types of iron and steel 
articles: Nuts and bolts, brackets, screws, 
nails, springs; tools, casters, padlocks, 
machine housings and castings; outdoor 
furniture, hinges, latches, ornamental iron. 

Parco Compound is a versatile metal 
treatment. It is simple to operate, easy to 
control, dependable and uniform in results, 
and economical. It creates a dense coating 
of nonmetallic phosphate crystals over the 
whole surface of the article treated. There 
are no limitations on size or shape—any 
article which can be immersed in the tank 
can have this protection. Oil, wax, stain, 
or paint finishes may 
be used over Parco 
Compound, to produce 
maximum rust resis- 
tance with deep, velvet 
black appearance. 

Write for complete 
information! 


*"Bonderite, Bonderlube, Pari ari Lubrite, Parker Pre 
Namel—Reg. L S$. Pat. Of 


PARhER 


RUST PROOF COMPANY 
2179 East Milwaukee, Detroit 11, Michigan 


PARCO COMPOUND PARCO LUBRITE — wear 


rust resistant resistant for friction surfaces 


BONDERITE — corrosion BONDERITE and BONDERLUBE 


resistant paint base aids in cold forming of metals 


TROPICAL heavy duty 
maintenance paints since 1883 
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Developments to Watch 


\ silver plate of 0.0001 to 0.0003 in. thickness will prevent such seizure. Thin 
coatings on bearing surfaces will increase the fatigue life. In microwave plumbing, 
the parts are usually made from brass or copper, then plated with silver to give 
the desired surface transmission, and finally with gold or rhodium over the 


silver to prevent tarnishing 


NEW PIEZOELECTRIC CERAMICS WITH GOOD STABILITY 


over a wide temperature range are expected to replace barium titanate in many 
commercial uses in addition to extending the use of ceramic transducers. 
Just announced by The National Bureau of Standards, Washington 25, D. C., the 
ceramics are lead oxide based compositions having better electromechanical 
properties than the presently used barium titanate ceramics. In addition, they 
have a greater temperature range than barium titanate, which is 20 to 100 C. NBS 
states that one of the compositions—containing 45 per cent lead-titanate and 
>5 per cent lead-zirconate has a Curie point of 340 C, compared to 120 C for 
barium titanate. Lead titanate-lead zirconate has a radial coupling coefficient of 
greater than 0.3 at 275 C, and a voltage coefficient more than twice that of com 
mercial barium-titanate 


ITTANIUM IS BEING EXTRUDED 


it Battelle Memorial Institute, Columbus, Ohio, in a project sponsored 
by the Wright Air Development Center. In order to further the application of 
titanium in aircraft applications, basic data in die designs, materials, and lubricants 
'o date the unalloyed titanium and the titanium 3 Mn complex have been 
extruded on an 850 ton press at speeds up to 41 in. per minute. One inch diameter 
bars have been extruded with an extrusion ratio of 21:1, or a reduction in area 
of 95.4 per cent. The extrusion press is preheated to 800 F while the dies are 
preheated to 500—800 F. Unalloyed titanium has been extruded at temperatures 
of from 1450 to 1900 F. In general, the tensile properties decrease with increased 
extrusion temperatures. With the titanium 3 Mn complex, the tensile and yield 
strengths are not affected by variation in extrusion temperatures within 1350 to 


1700 F, but elongation and reduction of area are lower at higher temperatures 


AND IN ADDITION 


Prediction from Detroit automotive engineers is that air conditioning 
units for automobiles will have a top price of $100 in about three years, as a result 
f more compact units and volume production; present prices ar¢ iround $350 
$400 \ pocket-size telephone amplifier, made by Remler Co., 2101 Bryant 
St., San Francisco, Calif., clips on a phone and is easily transferred from on¢ 
phone to another; equipped with a volume control, it increases acoustic output 
34 times for 120 hr steady operation on two batteries and three transistors 
Pilots of B-52 jet bombers are getting quick-reference thrust measuring instrument 
to increase efficiency of long-range flights, and add safety during take-offs; made 
by Minneapolis-Honeywell Regulator Co., and AiResearch Mfg. Co., the instru 
ments measure and indicate the ratio engine turbine exhaust total pressure to 
engine inlet total pressure I'wo new types of rectifiers have been announced 
by Union Switch & Signal, Swissvale, Pa.; one based on a new copper alloy 
permits smaller units greater efficiency and regulation; and the ‘other a small 
disk-type tubular rectifier featuring low cost 
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Stainless castings show up to 190,000 


psi strength after 875 F hardening treatment 


Foundries report ultimate tensile strength as high 
as 190,000 psi in investment castings of Armco 
17-4 PH Stainless Steel. This precipitation-hard- 
ening grade is easy to cast. It fills thin sections 
and details nicely, surface finish is good and 
tolerances small. 

READILY MACHINABLE Armco 17-4 PH investment cast- 
ings machine readily to an excellent surface finish. 
The subsequent 1-hour hardening treatment at 875 
degrees F will not distort the part nor damage the 
surface. It causes only a slight discoloration. 


NUMEROUS SUPPLIERS Armco does not make castings. 
If you are interested in high-strength, low-tem- 


7, 


> 


—_ 86s 


perature hardening castings with high corrosion 
resistance, just fill out the coupon. We'll send you 
a list of suppliers of investment castings and other 
types made of Armco 17-4 PH Stainless Steel. 


Armco Steel Corporation 1345 Curtis Street, Middletown, Ohio 
Send me a list of producers of castings of Armco 17-4 PH Stain- 


less Steel 
Name 


Firm 


ARMCO STEEL CORPORATION 1345 CURTIS STREET, MIDDLETOWN, OHIO 
bRMCO ' Sea pen i oe ities 
\//® Sa ed 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. © ARMCO INTERNATIONAL CORPORATION 


10 
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sealing Takes Terrific Punishment in the ACME Steelstrap Stretcher 


ACME STEEL COMPANY specifies G.S. Gearing for the 
ACME Steelstrap Stretcher. Only Gearing of extreme ac- 


curacy and fine quality . . like G.S. Gearing . . can stand 
up under the gruelling service this sturdy Stretcher gives. 


Critical customers from coast-to-coast have learned, through 
the years, to depend upon us implicitly for TOP quality 
Gearing in each succeeding shipment. Forty years of spe- 
cializing . . of developing and perfecting men, methods 
and machines .. has resulted in our mass producing Small 
Gearing to a degree of UNIFORM accuracy unapproached 
in the history of the industry ! 


If decidedly better, more uniformly accurate Gearing is an 
important consideration in your business, by all means write 
or call us NOW! Let our capable engineers help you.. 
preferably while the job is on the boards. Suggestions, 
ideas, and cost estimates do not obligate you 


SEND FOR | - ovr 6-page Small Gearing Guide. It illus- 

trates and describes over 80 different types 
and applications of G. S. Small Gears, from 8 to 96 dp. Ask for 
it on company letterhead, please. 


FO Yeats of pcialzing ino Gearing! 


EVAR S pecialties, | i C. 


Spurs - Spirals - 


2635 WEST MEDILL AVENUE 


- Bevels - >p - Worm Gearing - Racks - rinding 
CHICAGO 47, “TLuWoNs 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER, GEARS 
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AVAIL YOURSELF OF THE SKILL, ENGINEERING ADVICE, SPECIAL COMPOUNDS 
AND PRECISION MOLDING OF UNITED STATES RUBBER COMPANY. 


* A maker of milking inflations picked ‘U.S.’ molded rubber—because of its flexing characteristics 
(up to 400 hours in a flexing cycle test—where normal requirement is a 100 hour test.) 

* A utility company selected “U.S."’ molded rubber cable joints because “‘U.S."’ could fabricate an 
entirely uniform wall thickness in an extremely complex design. The high dielectric resistant compound 
provides top safety. 

* A lawn mower manufacturer cut labor time of treading from 7 minutes to 49 seconds—just by speci- 
fying “‘U. S.”" molded-drive roller rubbers. 


These are only a few of the hundreds of appli- 
cations wherein U.S. Rubber’s molded rubber 
works wonders. In the hands of “U.S.” tech- 
nicians, molded rubber becomes a basic 
material that will do jobs no other material 
can do. “U.S.” research stockpiles, nation- 
wide facilities and laboratories are joined with 


Mechanical Goods Division 


“U.S.” experts in tackling any molded rubber 
goods problem quickly—and from every 
angle. Let “U.S.” show you what it can do 
with molded rubber. 

Get in touch with United States Rubber 
Company at Rockefeller Center, New York 
20, New York. 
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For longer chain life, here’s 
ess bushing and joint wear 


Large-diameter rollers of Link-Belt SS 
chains reduce chain-pull due to frictio 
resistance. 


LINK-BELT SS 
roller chains are 
designed for abrasive, 
heavy-duty service 


‘OR hard-working drives and conveyors, 
choose Link Belt SS b ished roller chain. 
Its hardened steel joint assures longer life in 


gritty and abrasive applications. Accurately 


arts provide a firm, ght hit of pins 


the steel sidebars addition, 


control of ra terial specifications 


formity ... longer life 


Whatever your particular chain require- 
ments in regard to speed, weight of loads or 
severity Of service the compieteness of the 


Link-Belt line will provide the right answer 
No other manufacturer offers such a broad 


range of silent and roller chains—of cast, com- 
bination, forged and fabricated types. And a Link-Belt Class SS 1 
complete selection of attachments permits FOr trom 


1 ts me Nun 
, he W Sly 
efficient adaptation to varied services The W M 


f 

steei roiier 
For help with any chain problem—big or 
small—call your local Link-Belt office. They are 


qualified to make an unbiased recommendation 


of the one chain best-suited to your exact needs 


oP BAs 
LINK: © BELT 
KS 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY Executive Offices, 307 ! 

Michigan Ave., Chicago |. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Princi 
pal Cities. Export Office New York 7; Canada, 
Scarboro (Toronto 13) Australia, Marrickville, 
N.S.W South Africa, Springs. Representatives 
Throughout the World A 
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NEW 
MORLIFE’. 
CLUTCHES, 


*TRADEMARK 


CLUTCH 
PLATES 


Give - 
100% MORE TORQUE GRIP | 


Reducing clutch size and engaging pressure 


400% LONGER WORK LIFE 


Operate longer without adjustment or plate replacement | 


50% BETTER HEAT DISPOSAL 


Avoid down-time caused by burned or warped plates 


These NEW type ROCKFORD =». w. tncimmnc cranes, shovels, bulldozers, 
clutches have been developed gums earth movers, pipe layers, 
and field tested by Rockford Raa power units and other heavy 
Engineers for heavy-duty duty equipment. For informa- 
clutch service. Because of their tion how this NEW develop- 
specialized characteristics, ment will improve the opera- 
MORLIFE type ROCKFORD tion and increase the on-the- | 
clutches are best suited for job hours of your heavy-duty 
use in off-the-road machines Py ropucron Machines, write Department E. 
such as tractors, trucks, tanks, ™*# !T avauuante = 


ROCKFORD Clutch Division BORG-WARNER 
209 Catherine Street, Rockford, Illinois, U.S.A. 
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THE Gewese’ MOST ADVANCED 
HIGH-IMPACT THERMOPLASTIC 
STYRENE RESIN 


for calendering, extrusion, and injection molding. Exceptionally swited for applications 
demanding high impact-strength, high heat distortion resistance, good electrical proper- 
ties, low brittle point, dimensional stability, chemical resistance, light weight, bright colors 


and high gloss. 





Properties of CYCOLAC 


Property ASTM-Method 


PHYSICAL AND MECHANICAL 


Rockwell, Hardness 


Specific 
Tensile 


Elongation 

Modulus of Elasticity 
Modulus of Elasticity 
Compressive Yield Strength, psi 
Flexural 


Compression Set Under Constant Load 
2 58°F., 9 


0785-51 
Gravity 

psi D638-52T 
D638 -52T 
D638-52T 
D790-49T 
D695-52T 
D790-49T 
D395-52T 


Tension 


Flexure 


Strength, psi 


hours 


70 hours 212°F 


Impact 


Izod (notched 


Strength 
D256-47T 


lzod I 0758-48 
Izod D758-48 


Iz 


od (unnotched 


Izod ! 0758.48 
Charpy 


Shear Strength, psi 


Bearing 


5 
4 


D732-46 
Strength, psi D953-48T 

4 Procedure A_ for 
Maximum 18,600 Tension Loading 


*Bearing strength at 4 deformation of bearing hole diometer 


Mold Shrinkage 





ELECTRICAL 


Dielectric Strength, short time 
KV 


D149.44 
Breakdown 


Volts per Mil 


Dielectric Strength, step by step 


KV 


D149-44 
Breakdown 


Volts per Mil 


Power 


60 


Factor D150-47T 
cycles 


10” cycles 
10° cycles, 


Dielectric Constant 


D150-47T 


cycles 


103 cycles 
10° cycles 


Volume 
Arc Res 


Resistivity, Ohm-Centimeters D257-52T 
D618-49T 


Procedure A 


istance, seconds 





THERMAL 


Specific 


Heat 0.38 


*Coefficient of Thermal Expansion 


inch/inch/°C 


9.98 x 10.5 D696-44 


*Determined over a temperature range of 


Heat-Distortion Temp F 
Flammability inches /minute 
Brittleness Temp F 
Stress-Strain Properties 


D648-45T 

D635-44 

D746-44T 
759-58 








Tensile, psi 


EI 


Thermal Conductivity (K 


iongation, % 





C177-45 





Btu/hour/sq. ft F./inch 
(samples 0.225 inches thick 


Demolding Temperature 


Approximately 212°—220°F 








CHEMICAL 


CYCOLAC is almost completely resistant to aqueous acids, alkalies and salts 
Concentrated sulfuric and nitric acids produce disintegration but concentrated 
phosphoric and hydrochloric acids have little effect. Low KB solvents, alcohols, 
and animal, vegetable and mineral oils produce insignificant changes. Glacial 
acetic acid, carbon tetrachloride, aromatic hydrocarbons and high KB solvents 
cause marked swelling. Esters, ketones and ethylene dichloride are solvents 


for CYCOLAC. 





EVALUATED END USES FOR CYCOLAC 
Vacuum Sweeper Cover 
Clock Radio Cabinet 
Bowling Pin 
Lawn Mower Wheel 
Pipe Fitting 
Automobile Armrest 
Scale Housing 
Electronic Coil Form 
Portable Radio Cabinets 


Battery Case Cover 


Vacuum Drawn Display Sig 


Vacuum Drawn Letter Tray 
Extruded Sheets 
Extruded Piping 
Calendered Shects 
Cases for Film Reels 
Television Tube Holder 
Saw Handles 
Safety He!mets 
Lawn Sprinkler Heads 
Golf Club Heads 
Mes rr 
MARBON CHEMICAL 
GARY, INDIANA 


A Division of BORG-WARNER CORPORATION 





nit eitrie' otal bigs 
wi, 


satisfied customers 
find willing ears! 


The talk that willing ears hear does wonders for a manu- 

~ facturer’s reputation end sales. And the manufacturer who 

GM standardizes on Packard fractional horsepower motors for his 

appliances can be sure of starting a lot of satisfied talk among 
moTors . 

; the girls. 


Satisfaction comes from smooth, quiet, dependable performance 
REG ‘U.S PAT OFF . . just what Packard Electric has been building into electri 
motors for more than 39 years. The appliance manufacturer 
Packard Electric Division who incorporates this satisfaction into his product benefits 
General Motors, Warren, Ohio from an added reputation as a builder of quality. 


] nginc ering 
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~~ VEEDER-ROO 


This Veeder-Root Reset Magnetic Counter (AC 
or DC) is actuated through electromagnets. And 
it may be connected in series with any device hav- 


a, 
Added Evidence 
th 


—_— 


ing a contact arrangement .. . like the specially 
designed Veeder-Root Electrical Contactor at the 
left, which insures positive operation of the 
counter, either in oscillation or connected directly 
to a revolving shaft . . . with the counter placed at 


VEEDER-ROOT INCORPORATED 


Everyone Can Count on 


any distance from the machine or process on which 
the count is required 

This is another one of the hundreds of Veeder- 
Root Standard and Special Counting and Com- 
puting Devices developed for every conceivable 
counting duty, in every field from atomics to 
electronics 

What do you need to count? Just write 


Greenville, 5. C 


\ Chicago 6, Ill. « New York 19,N. Y 
Montreal 2, Canada + 
HARTFORD 2, CONNECTICUT \ Offices and Agents in Principal Cities 


mH SAS “The Name that Counts” 





another revolutionary development by La Salle 


«NEW 
aes HIGH STRENGTH... 


“FATIGUE-PROOF™ steel bars offer high strength in-the-bar . . 
without the expense and trouble of heat treating. Tensile strength is 
in the 140,000 to 150,000 p. s. i. range . . hardness which is related to 
this strength level is approximately 30 Rockwell “C.” 

“FATIGUE-PROOF” has uniform strength across the bar . . no soft 
centers. (This uniformity is maintained from bar to bar . . lot to lot.) 
This remarkable uniformity of strength makes “FATIGUE-PROOF” 
ideal for applications in the 140,000 to 150,000 p. s. i. range that for- 
merly required heat treated carbon and alloy steels, either hot rolled 
or cold drawn. 

With “FATIGUE-PROOF™” you'll get the advantages of heat treat- 
ing . . none of the disadvantages. In short, you'll get a better part at 
lower cost. 


_.yeits EASY TO MACHINE 


“FATIGUE-PROOF™” is a free-machining steel bar . . without ques- 
tion. It machines at least 25% faster than annealed alloys . . 50% to 
100% faster than heat treated alloys. 

“FATIGUE-PROOF’s” excellent machinability permits faster 
speeds, heavier feeds, better tool life . . your production rates will 
increase . . you'll get more parts per hour. 


Distortion from machining is held to a minimum .. there is no re- 
duction of tool life due to the higher speeds and heavier feeds . . and 
surface finish is greatly improved. 


La Salle STEEL CO. 


1430 150th Street, Hammond, Indiana 


Manufacturers of America's Most Complete Line 
of Quality Cold-Finished Steel Bars 
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STEEL BAR 


HEAT TREATING 


eno quen h cracks 


eno distortion fron 


heat treatine 


‘ay 


il 


With heat treating eliminated, the problems that 
accompany heat treating are avoided. Quench cracks 
become a thing of the past. Distortion and warpage 
from heat treating don’t occur . . consequently time 
consuming and costly straightening and cleaning 
operations are not necessary. 

You eliminate not only the cost of heat treating 
but also its disadvantages. 

If you have parts where strength is a requirement 

. you can save money and get away from problems 
by using “FATIGUE-PROOF.” Our Sales Engineers 


will be happy to show you how this can be accom- 


\\ aa 


plished and provide samples for test purposes. 





LA SALLE STEEL CO. 


1430 150th Street 
Hammond, Indiana 


PI - E- tin. 
JUST PUBLISHED! Ask for ‘ease send me your ““FATIGUE-PROOF" Bulletin 
your copy of the new 20-page Name 
booklet which gives additional 
information on the remarkable 
new “‘FATIGUE-PROOF.” Company 


Address 


Title — 


City 





Product 





ARMASTEEL 


ArmoSteel’s machinability makes it outstanding in the 
ferrous field. In general, its rating is from 10% to 30% 
better than bar stock or forgings of the same Brinell 
hardness. One of the reasons for this rating is the struc- 
ture, which consists of a matrix of sorbitic-pearlite and 
spheroidized cementite in which small nodules of carbon 
cre imbedded. Because of this the chips break off more 
readily in machining operations whether it be turning, 


drilling, milling or broaching. 


The machinability rating of a metal is not absolute —its 
rating can be stated only in relation to that of another 
To establish 


rating table Bessemer screw stock S.A.E. 1112 is used as 


metal. the accompanying machinability 
the base. In establishing these ratings, the cutting speed 
of the S.A.E. 1112 is the rate generally used in turning 
this metal on automatic screw machines. The rate of feed, 
however, is altered to that necessary to attain normal 
tool life and good surface finish when using a coolant. 
When the other metals are tested, the feeds and speeds 
are varied from these basic rates to whatever rate is 
necessary to obtain comparable tool life and comparable 


surface finish. The ratio of these rates of speeds and feeds 


MACHINABILITY RATING (PER CENT) 


0 





50 


STANDARD MALLEABLE IRON — BRINELL HARDNESS 110-145 


oS 


S.A.E. 1022 — BRINELL HARDNESS 159-192 


Bes * | ia ' 

S.A£. 1112 — BRINELL HARDNESS 179-229 
‘ ' 

1137 — BRINELL HARDNESS 187-229 
, 

BRINELL HARDNESS 174-217 
. 

1040—BRINELL HARDNESS 179-229 
, 

BRINELL HARDNESS 179-229 
’ 

5.A.E. 5040 — BRINELL HARDNESS 179.229 
' 


SAE 
SAE. 1035 
SAE 


SAE. 1045 


60 


SOFT CAST IRON — BRINELL HARDNESS 160-193 


' 
MEDIUM CAST IRON — BHN 193-220 


HARD CAST IRON — BHN 220-240 | 


50 


60 


7 





i 




















castings are easier to machine’ 


of each tested metal determines the percentage of 


machinability. 


ArmaSteel is a versatile pearlitic malleable iron that 
combines the advantages of both castings and forgings. 
ArmaSteel parts can be cast by conventional sand method 
or shell mold process to relatively close dimensions in 
large quantities at low cost. Because of the excellent, 
accurately controlled physical properties of ArmoSteel, 
these parts have the strength and performance charac- 
teristics usually associated with plain corbon steel forg- 


ings. 


ArmoSteel is produced in three ranges: ArmaSteel 84M, 
ArmaSteel 85M and ArmaSteel 86M with a wide variety 
of physical properties uniformly maintained through ac- 


curate heat treating operations as follows 


ARMASTEEL 84M is recommended where a high degree 
of strength is necessary. It usually replaces heat-treated 
steel parts in the 1040-1050 S.A.E. range. It has a 
hardness range of BHN 241-269 or 3.7-3.9mm. impres- 
sion with a 3000 Kg. load. Tensile strength is 100,000 


*When compared with medium carbon steel forgings. 


4 


GENERAL MOTORS CORPORATION 
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p.s.i., yield strength is 80,000 p.s.i., and percent of 
elongation in 2” is 2.0%. 


ARMASTEEL 85M is recommended where moderate 
strength is required and where selective hardening is 
necessary. This class usually replaces parts in the 1035- 
1050 S.A.E. range. It has a hardness range of BHN 197- 
241 or 3.9-4.3 mm. impression with 3000 Kg. load. 
Tensile strength is 80,000 p.s.i., yield strength is 60,000 


p.s.i., and percent of elongation in 2” is 3.0%. 


ARMASTEEL 86M is recommended for less highly stressed 
parts usually replacing steel parts in the 1020-1035 
S.A.E. range. It has a hardness range of BHN 163-207 
or 4.2-4.7 mm. impression with 3000 Kg. load. Tensile 
strength is 70,000 p.s.i., yield strength is 48,000 p.s.i., 


and percent of elongation in 2” is 4.0%. 


The FOUR parts illustrated below are typical of the 
hundreds of different parts and products successfully 


produced in ArmaSteel for many diversified industries. 


Write, today, for new 70 page comprehensive catalog 
. Or request personal help from our experienced en- 


gineers, without obligation. 


<a DX 
O 


4oroRs @ y 


\ 


» CENTRAL FOUNDRY DIVISION 


© SAGINAW, MICHIGAN ¢ DEPT. 





Republic Stainless 
cuts cost of 


Operator at left is removing scale accumulation from Clepco im- 
mersion heater casing made from Republic ELECTRUNITE® Stainless 
Steei Tubing. Any normal cleaning procedure may be followed 
without risk of damage to unit. And if your product demands 
cleanliness, the lustrous, smooth-finished surfaces of stainless tubing 
ore clean, sanitary, and easy to keep that way. Solid stainless 
throughout, maintenance and replacement costs are reduced. 


Operator at right is shaping 2” Republic ELECTRUNITE Stain- 
less Steel Tubing to a bullet nose by spinning it under flame. 
Workability of this tubing makes it easy to fabricate. For 
heater casings, Cleveland Process uses both Types 304 and 
316 Stainless Tubing which they find highly satisfactory for 
either acid or alkaline solutions—at temperatures ranging 


from 100° to 600°, 


REPUBLIC 


Uorledi Wider Reuige of Stivlard, Sols 





Tubing solves breakage problem... 
Clepco immersion heater casings 


The Cleveland Process Company of Cleveland, Ohio, 
manufacturers of Clepco immersion heaters, had a 
twofold problem. The tube-like casings they use to 
house heating elements were fabricated from a brittle 
imported material. Scale removal was particularly haz- 
ardous—often resulting in a cracked or broken casing. 
Furthermore, the material itself, although an effective 
insulation, was expensive. 

To solve these problems, Cleveland Process switched 
to Republic ELECTRUNITE Stainless Steel Tubing for 
heater casings. They found ELECTRUNITE Stainless 
Tubing easy to fabricate, having consistently uniform 
diameter, wall thickness, concentricity, strength and 
ductility. But most important, ELECTRUNITE com- 


pletely eliminated breakage and substantially reduced 
material costs. 

Made of long-lasting Republic ENDURO Stainless 
Steel, this tubing provides strong resistance to cor- 
rosion, oxidation and scaling at high temperatures. 
Where strength is a requirement ELECTRUNITI 
Stainless Tubing is ideal—providing an extremely 
high strength-to-weight ratio. 

This tubing may be the very material you need to 
improve your product or process. For detailed informa- 
tion about the many cost-saving advantages of Republic 
ELECTRUNITE Stainless Steel Tubing-—-including sizes, 
gages and analyses—send coupon today for new, 


illustrated 60-page booklet. 


REPUBLIC ENDURO® STAINLESS PIPE SAVES COSTS 
in paper mills. Section shown above is part of 


REPUBLIC SEMI-RIGID PLASTIC PIPE SAVES COSTS 
in cooling towers. Original pipe had to be 
replaced every four months in this cooling in- 


REPUBLIC DEKORON *-COATED EMT SAVES COSTS 
of electrical conduit in chemical plants. Wher- 
ever the atmosphere is corrosive, unprotected 


Q piping system that conveys the highly corro- 
stallation near coke ovens. A constant bath of metal parts take a beating. But Dekoron- 
Coated EMT shrugs off corrosior 
polyethylene coating over the galvanized 


sive pulp mixture to the processing machines. 
Where corrosion-resistance is vital to cost 
savings, the extra expense of this long- acid soon destroyed it. Two years ago, 
Republic Semi-Rigid was installed with excel- 
lent results: no sign of damage to this date. 


corrosive steam saturated with hydrochloric The tough, 


lasting piping is an inexpensive investment finish gives double protection to electrical 


in long-range economy. raceways. Send coupon for facts. 


REPUBLIC STEEL CORPORATION 
3150 East 45th Street *« Cleveland 27, Ohio 
Please send me more information on 
Republic ELECTRUNITE Stainless Steel Tubing 
Republic ENDURO Stainless Pipe 
Republic Plastic Pipe 
Republic Dekoron-Coated EMT 
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The world’s largest 


opens a new era of 


AsoutT one year ago, the largest die-casting 
machine in the world was completed and put 
into operation by Doehler-Jarvis Division of 
National Lead Company in cooperation with 
Kaiser Aluminum & Chemical Corporation. 

Recently, the huge machine successfully 
produced the largest aluminum die-casting 
ever made—a six-cylinder in-line engine block 
weighing about 130 pounds less than a similar 
gray iron biock. 

The successful production of such a large 
and complex die-casting points the way to the 
design of large and economical die-cast alumi- 
num parts for many industries. 

Such parts would benefit from all the ad- 
vantages of the die-casting process, which is 
inherently suited for mass production of parts 
requiring close dimensional tolerances, smooth 
surfaces, clean and sharp detail and thin metal 
sections. 

It is also possible to cast many details to size 
on the large press. In many cases, this elimi- 
nates the need to drill holes and other machin- 


Machine open with dies for aluminum engine block in place. 


24 


ing operations. Threads may often be cast to 
size, thus eliminating a threading operation. 
Cast-in metal inserts are readily included in 
die-castings. 

Overall dimensional accuracy is another fea- 
ture of die-castings that is important to many 
parts. This reduces the amount of finish allow- 
ance when parts are machined to a prescribed 
overall dimension. 

In addition, die-castings are generally lighter 
in weight than the equivalent parts made in 
sand or permanent mold, because thinner metal 
sections and less draft ar* permissible. 


The metal quality of die-casting is more uni- 

form than in a typical sand casting. Therefore, 
service life is more uniform. 
Product designers and engineers should in- 
vestigate this new Doehler-Jarvis Division of 
National Lead development in aluminum die- 
casting without delay to see if your existing or 
new designs can take advantage of the new 72” 
machine. 


Aluminum engine block being lifted from die after cast. 
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die-casting mac 
product design! 


~ ia 


The new Doehler-Jarvis 72” die-casting machine —the world's largest —located at Toled 


If you need assistance with aluminum... 


Let us work in partnership with you. We are eager to share our knowledge 


of aluminum and engineering skill. Development et 


gineers will gladly 
provide engineering service and counsel on design and alloy selection 
which may give you a better product at a lower cost. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales Office, Palmolive Bidg., Chicago 11 
Illinois; Executive Office, Kaiser Bldg., Oakland 12, C 


ilifornia; DETROIT 
OFFICE, 1414 Fisher Bidg., Detroit 2 


Michigan, Phone Trinity 3-8000 


Kaiser Aluminwtn 


setting the pace—in growth, quality and service 





\hy sto)? REEWES 
round : 


Flexi-Speed 


Motodrive 


Variable Speed 
disc assembly 


Recognized Leader 


in the specialized Any standard b Re. Optional 
foot-mounted Handwheel 
motor location 


field of variable | dc ouembly 
REEVES FLEXI-SPEED ... with new low speeds! 


speed control Amazing neu Flexi-Speed is but one outstanding example of the complete line 

of Reeves Variable Speed Drives. Now available with output speeds from 300 
rpm to 4800 rpm—speed ratios as great as 8:1. Combines efficiency, versatility 
and low price. 
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offers the only complete line of variable 


speed drives and automatic controls 


Controlled- 
Acceleration 


Mechanical Automatic 


ho 
— 


> 


Auto-Pneumatic 


Pneumatic 


Hydraulic 


FREE! REEVES New Automatic 
Production Control Booklet — Specify 


K4b-G537. 


co 


Control 
or 


pressure 


IT’S AS 
SIMPLE AS THIS... 


LA Oe ALLO OLE 


1. Standard Pneumatic Controllers 
measure « hanges in heat, pressure and 
practically any other variables 


2. The slightest change noted by the 
controller is relayed by air pressure to 
the REEVes Motodrive. 





3. The Reeves Motodrive automati- 
cally changes speed to compensate for 


LINEAR OUTPUT SPEED —necessary to 
changes in heat, pressure, etc., return- 


most control applications—assures 
ing the system to equilibrium. 


exactness for proportioning and gives 
precise speed control throughout the 
REEVES AUTO-PNEUMATIC CONTROL entire range of the Motodrive. 
for regulating flow, pressure, heat, etc. 


REEVES PULLEY COMPANY © COLUMBUS, INDIANA 
Division of RELIANCE ELECTRIC AND ENGINEERING CO. 
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GENERAL ELECTRIC ANNOUNCES ADDITION TO THY-MO-TROL* 


NEW Low-priced 3/4-3 HP 


at aha 


eee ee 


4 
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Electronic Induction Heater. Thy- 


Surface Grinder. All motions on this grind- 
mo-trol Drive moves the carriage 


ing machine are controlled by General 
to exact pre-set conditions to as Electric’s Thy-mo-trol Drive: spindle, 
sure uniform heat treatment. table and cross-feed operations, 


Miliing Machine. Thy-mo-trol Drives auto- 
matically step up production on this milling 
machine by giving correct speeds for spindle, 
table and spindle head drive requirements, 











DRIVE LINE 


Thy-Mo-Trol Drive with Printed Circuitry 


NOW! FOR MACHINE TOOL APPLICATIONS 
RELIABLE, SIMPLIFIED, ADJUSTABLE SPEED DRIVE 


simplified General Purp 
trol Drives have be 
} } lis ] : bh! . ¢ 
application lemand wide $ possible OV t 
8 1 , 
close speed regul 
} " J 
é the smootn 
tics of DC dr 
periorman 
peed range 
b . & 
; mal .— 
istrial Ap} dications 


A PRICE REDUCTION, duc rgely » GE HIGH PERFORMANCE INTEGRAL HP THY-MO- 
f prir i } TROL DRIVES, HI c 


SIMPLIFIED FRACTIONAL HORSEPOWER THY- 
MO- TROL DRIVES « 


f nite 


justi 


installation co 

OPERATING wary oe FROM AC POWER, th 
new Thy-m ol Drives can increase mac] 
production on most applications be 

o Give the “orrect speed 

operation ¢ 


ejects bec 


THE COMPLETE THY-MO-TROL DRIVE LINE 
COVERS rat ws from 1/40 to 30 HP 


i /s Our Most Pane Product 


es tl 


* Reg. Trade-mark cf General Electric Company. 


Cookie Conveyor. Repeated varia- Wire Re-Winder. As the coil of wire build Tire-Treading Machine. 
tions in speed—necessary to meet ip, Thy-mo-trol Drive continually ad strip of tire-t1 

baking requiremer ire easily justs speed of reel to maintain constan in background) t 
handled by Thy-mo-trol Drive. winding at maximum speed. trol Dri e synch 





KLIXON 7°? CONTROLS 


“Used Continuously Through 
27 Years in Castle Sterilizers 
for Accuracy and Dependability” 


For over fifty years, the Wilmot Castle Company of 
Rochester, New York, has specialized in quality 
sterilizers for physicians, hospitals and dentists. And 
today, Castle equipment is the recognized standard. 

Since first used in 1927, Klixon Thermo-Snap Tem- 
perature Controls have helped Castle maintain this 
enviable reputation by providing accurate, depend- 
able performance. Mr. David Bellamy, Advertising 
Manager, writes: 

“This company began using the ‘‘Klixon’’ Ther- 
mostatic Control in 1927. It was chosen then as 
a revolutionary idea for direct control of elec- 
tric current because its speed and surety of action 
eliminated hazards then common to mechanical 
thermostats. 

‘That early confidence has been proven justified 
through 27 years of continuous use in Castle 
Sterilizers.”’ 

Designers and manufacturers seeking accuracy and 
efficiency in temperature control rely more and more 
on Klixon Thermo-Snap Controls, actuated by the 
famous Spencer Disc. 

What's your temperature control problem . . . low 
and high temperature limitation, fuel delay switches, 
tube and rectifier cooling thermostats, fan switches, 
appliance controls... Klixon Thermo-Snap Controls 
are meeting hundreds of requirements for these and 


other applications in military and civilian products, 
daily. 

Klixon Thermo-Snap Controls are available in 
many hermetically sealed and open types in a wide 
variety of operating temperature ranges. 

Our Field Engineers, specialists in temperature 
control applications, can help you work out your 
specific application details. Write for their help or 
further information without obligation. 


Typical Klixon Thermo-Snap Controls that can help you solve 
your Temperature Contro! Problems 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 


901 Forest Street, Attleboro, Massachusetts 
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Continuous Coils 
Cut Production 
Costs 





TRUEFLEX Thermostat Metal Coils Over 
’% Mile Long in One Piece Simplify Fabrication 
and Reduce Costs in Thermal Element Manufacture 


The problem to obtain thermosta 


control indication or compen 
metal strip in a series of 


| 
tvpes hav the accurate performance nd uniforr 
sufficiently uniform dimensiona high quality of TRUFLEX Thermostat 
trol and temperature responsée Metals will sa 


fabricated into finished 


ve you money too 

parts on ‘ Here’s why! General Plate Division 
matic machines 

The solution Step 1; the 


uses advanced production method 
consist combining the best equipment availablk 
ent quality of each type of TRUFLEX with years of manufacturing 


y RnOW 
tested quickly demonstrated that mass how 


to insure positive consistence in 
produc tion by machine was fully prac 
tical for all types 


thermal and mechanical performance of 
rRUFLEX Thermostat Metals 

Step 2; General Plate Division then General Plate Division will fabri GENERAL PLATE ELECTRICAL 
supplied the required type in long parts from TRUFLEX to meet the spe CONTACT KIT 
coils 3 feet in diameter with center hol cific mechanical and electrical perform FOR LABORATORY 
to fit the customer’s automatic ma ance demands of your particular appli AND DEVELOPMENT USE 
chine arbors. Each coil is a continuous’ cations. Or, if you prefer to make 
piece 1800 feet long, b 
and 0.250” wide 


Your 
y 0.040” thick own parts, General Plate Division will 

supply TRUFLEX Thermostat Metal in 
These coils save the customer many strip to meet your specifications 
dollars by minimizing idle machine Write today for your copy of the new 
time and eliminating costly waste of rTRUFLEX Thermostat Metal Catalo 
material in fabrication 


Engineering assistance available with 
If your products require temperature out obligation 


METALS & CONTROLS CORPORATION — 
GENERAL PLATE DIVISION gar ahepadeadveag~s 
General Plate Composite Metals! 
11 FOREST STREET, ATTLEBORO, MASS. 








Product Engineering — January, 1956 31 








PROBLEM: Lay Out Piping Most Economically 


ro... 


Your D esig Ml progiem. 


Adapt One p 
pt One rump to All Units 


Problems; il CNTY 


PROBLEM 











M. 
ae 























—by ALLIS-CHALMERS 
Pump Specialists 


Your Allis-Chalmers representative is an experi- 
enced, highly qualified pump specialist who will give 
you full cooperation — from planning to purchasing 
to production. He will help you select exactly the 
right pump to fit your requirements from Allis- 
Chalmers wide range of types and sizes. 

The A-C expert will gladly give you as much help 
as you need in engineering your setup. He may be 
able to make valuable suggestions which will result in 
savings of time, money, effort, or in a better product 











Once your equipment goes into the field, Allis- 
Chalmers nationwide network of Certified Service 
Shops assures fast service wherever the user may be, 
relieving you of part of your service problem 


Allis-Chalmers OEM pumps are available from 
strategic stocking points all over the country. Con- 
tact your A-C District Office for details on how to 
expedite pump selection and ordering, or write Allis- 
Chalmers, Milwaukee 1, Wis., for more information. 


aa? 


ALLIS-CHALMERS © 
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_———— - PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


Clutch facings of ZYTEL* nylon resin are economically injection 


molded...last 5 times longer than metal parts replaced 


Parts of “Zytel” like these clutch facings can be mass-produced by 


(see inset) in multi-cavity dies—a fast, efficient thod fabric 


ally requires no alter-fintshing 


ng Company, Danielson, Connecticut 


THIS CLUTCH revolves at 1750 rpm, 
“4 Cc . 
, transmitting 75 ounce-inches of 


wy torque. It is engaged and disen- 
= 


eS se gaged up to 40 cycles a minute, 24 
he 3 hours a day. Minnesota Mining & 
Manufacturing Company, St. Paul, 
Minnesota, formerly used _heat- 


’ ‘ treated metal facings for this 
Crystal-clear safety shield 2 


of LUCITE® protects 


against flashbulb shatter 


heavy-duty job, but had to replace 
them an average of 17 times a year. 


After a change to facings molded 
BECAUSE it ts transparen of tough, wear-resistant “Zytel 
cite” acrylic resin offers outstan z 
nylon resin, replacements were re- 


tages. Its high impact strength 


resistance afford long wear and heavy-duty quired only three times a vear! 


service. “Lucite” gives optimum transpar The metal clutch components 
*ncy and can be colored to provide un me i oa 
y ; on vik cost $8.75 apiece. Those of Zytel 


decorative effects 


An interesting application of tl w are 32¢ each. The Savings realized 


neering material is in the new Kalart flash on the first 91 facings of “*Zvtel”’ 

attachment. “Lucite” its used for a safety ; ! : . ; 

erperqins spo maaan AD certs covered the costs of the die re- 

shield protecting subjects from possible shat- 
, } -e ce “ac 

ter of flashbulbs. Economically molded, “I quired to mold these precision 


cite” withstands heat without discoloring parts. Minnesota Mining & Manu- 


Dat 


facturing Company estimates an 
annual saving of $150.00 per 
clutch installation, to which can 
be added savings which accrue 
from only three machine shut- 
downs a year instead of seventeen 
This kind of efficiency and econ 
omy can be yours if you examine 
the properties of ““Zytel”. Design 
ers and engineers have found end 
less uses for this versatile material 
Some of the many successful ap 
plications of ““Zytel” are bearings, 
gears, cams, rollers and bushings 
Learn more about the resilience, 
heat resistance, and strength of 
“Zytel”. Apply its combination of 
properties to your product needs 
For information on Du Pont “Zy; 
tel”, mail the coupon on 
the next page. 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


NON 


Du Pont TEFLON?® for flexible seal cages which 


snap in place easily, won't score shaft 


||| Ieee 


Effective sealing without danger to the shaft is possible with seal cages of “Teflon” 


These flexible cages snap on and off quickly and give long wear under rugged condi- 


tions. (Manufactured by Chemical and Power Products, Inc., 


Shield of ALATHON 
solves insulation problem 
in new RCA Victor 
color TV receiver 


THE PICTURE TUBE in the new RCA Victor 
color television receiver Operates at 25,000 
volts. To provide insulation for this tube, 
RCA engineers needed a material that could 
be readily and inexpensively molded into 
the complex shape of a kinescope shield 
yet had high dielectric strength. Du Pont 
Alathon 


in ideal material for the shield on all counts 


polyethylene resin proved to be 


In addition to providing the needed insula 
tion, the shield of “Alathon” gives mechani- 
cal protection to the tube when it is shipped 
or handled 

Alathon” not only has excellent insulat- 


ing properties but is strong, lightweight and 


New York, New York.) 


flexible. It is chemical resistant, as well as 
odorless, tasteless and non-toxic. Because 
of these properties, and the ease with which 
parts can be molded, extruded or fabricated, 

Alathon”™ has helped engineers solve many 


design and operating problems 


E. |, DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 101, Du Pont Building, Wilmington 98, Delaware. 
in Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. 


Please send me more information on the Du Pont engineering materials 


checked: [[] ‘‘Zytel’ CT) **Alathon’”’; 


terested in evaluating these materials for: 


NAME 
COMPANY 
STREET 
CITY 


TYPE OF BUSINESS 


*" Alathon", “Lucite”, “Teflon” and “Zytel” are registered trade-marks of E 


C) *Teflon’’; 


[] ‘‘Lucite’’. 


| am in- 


POSITION 


STATE 


du Pont de Nem 


**Teflon”’ 


chemically inert through 


is strong and 


a wide temperature range 


THESE flexible seal cages of Du Pont 
“Teflon” tetrafluoroethylene resin 
supply annular space in packing 
for lubrication with oil or grease, 
or for cooling. Users of pumps and 
other process equipment will ap- 
preciate how quickly and easily 
these flexible seal cages of “Teflon” 
snap on and off a shaft. They're 
tough—won't bend or collapse 
under extreme gland pressure. Yet, 
because “‘Teflon” is non-adhesive, 
there’s no danger of a scored shaft 
or sleeve from these seal cages. 
“Teflon” 
chemical, electrical and mechani- 


is used extensively in 


cal applications. Its chemical in 


ertness, high heat resistance 
(“Teflon” 


plications at temperatures as high 


operates in many ap 


as 500 F.), low temperature tough 
ness, and low coefficient of fric 
tion make this engineering ma 
terial particularly adaptable to 
severe service conditions. Possibly 
“Teflon” can solve an engineering 


problem for you. 


Investigate DuPont engineering 
materials in your 


product development programs 


One of the family of these versatile engi 
neering materials is often a key factor 
product improvement or new product de 
sign. The wide range of properties, avai 
able with “Alathon’* polyethylene resin 
*“Lucite”* acrylic resin, “Teflon’* tetra 
fluoroethylene resin, and “Zytel”* nylon 
resin, are helping solve industrial design 
problems 

NEED MORE INFORMATION? Clip the 
coupon for additional data on the proper 
ties and application of these Du Pont en- 
gineering materials. 





Pushed for Greater Drafting Room Output ? 
Modern Reproduction Machines Will Help You Get It! 





y 


Is the Time to Get Your New, Modern 


BRUNING COPYFLEX MACHINE! 


The boom in 
ever lor engineer! 
is the time to replace 
reproduc tion machine y« 
— now's the time to get a modern, efficien 7 2 “== ~==seese=—a 
Bruning Copyflex. 
In just the last year, Bruning has introduce: . Oo) 
lc one of which is ' t V e 
© 


five new, advanced machine mod q 
— 


, te get 
shown at the right. These machine ; 
the famous problem-fre« 

.» no ex! iu 


equipment, no inst 


rit al connector 


automatic 

They ire the ef 

reproduction machines tl 

your drafting room output, keep « : i minimum 
Now is the time to act. Mail the coupon below. 

You'll be glad you did! 


(BRUNIN Charles Bruning Company, iInc., Dept. 13-0 
4700 Montrose Ave., Chicago <1, Illinois 
lease send m« f { f 
Best Process! Best Machines! Foy P Pl 
00 machine 
Best Selection of Materials! ' 


Nome — 














Specialists in Copying Since 1897 Compony —__ 
Address 


CHARLES BRUNING COMPANY, INC., 4700 Montrose Ave., Chicago 41, Illinois City 


In Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont. 


County 
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...AN 


\ IMPORTANT 
TIME For 


USERS OF 


BEARING BRONZES 


Asarcon’ Continuous-Cast Bearing Bronzes 





— 


are now available in new, larger sizes 


from 5” to 3” in diameter 


Asarco now offers continuous-cast bronzes in 32 new sizes foundry alloys and a variety of shapes are available in all 
from 5 inches to 9 inches in diameter, supplementing estab of these sizes. The famous “Asarcon 773” Bearing Bronze 
lished sizes up to 5 inches in diameter. (SAE 660) can be shipped promptly from stock. 

You can buy Asarcon Bronzes cored or solid in the exact 

“Y Serqeabe All bronzes produced by the patented Asarco continuous- 

length you need. You pay for no short-end scrap because 
cast process are metallurgically superior. There are no blow- 
there are none of the remnants you get from conventional 
12-inch or 13-inch lengths. 

Diameters of Asarco Continuous-Cast Bronzes now Write to us for more details, or get in touch with your 


range from 12 inch to 9 inches in any size you need . . . many nearby distributor of Asarco Continuous-Cast Bronzes. 


holes or porosity, no dross or dirt inclusions. 


AMERICAN SMELTING AND REFINING COMPANY 
Perth Amboy Plant, Barber, New. Jersey * Whiting, Indiana 
WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco 
IN CANADA: Federated Metals Canada, Ltd., Teronte and Montreal 
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This advanced G-E 
type fractional-horsepower motor 


sulated with Du Pon 


mum power in minimum space 


general-purpo 


M ylar,”’ is cx 


ymact and lightweight rovides mi 
I 


Motors Insulated With Du Pont MYLAR’ 


f Du Pont 


rin com 


CHALLENGING to industry: countless opportunities for 


product improvements with this versatile new film. 


Combining high dielectric strength and 
M ylar 


polyester film helps General Electric 


moisture resistance, Du Pont 


obtain a superior insulating system 
“Mylar” is now used as slot and be 
tween-coils insulation of the G-E ad 
vanced motor line—helps make possi 
ble a modern, improved type of insula 
tion that increases motor life and insures 


M ylar 


these motors maximum protection 


better motor protection 


yives 


against heat, moisture and deteriorants 


These G-E motors are an outstanding 
example of the way industry is putting 
versatile ‘“‘Mylar’’ 
“Mylar” is the strongest of all plastic 


to profitable use 


films—has an unusual combination of 


physical, electrical, chemical, and ther 


Product Engineering 
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mal properties never before available search to show where you can use 
Du Pont ““Mylar’’ to dev 
1 product. Mail coupon for free copy of 


in a plastic film. In a remarkable diver 
sity of fields, Du Pont ““Mylar’’ is mak 


ing possible better products, lower costs 


eloy or improve 


i booklet that gives vou the details on 


It may take only a little creative re this valuable filn 


vilar”’ is the registered Du ft 
nark 


for its brand of polyester film 


DU PONT 


MYL 


POLYESTER FILM 


Better Things for Better Living...through Chemistry 





bur-Torming 


ASSURES A BETTER FIT, 
GREATER STRENGTH, LONGER LIFE 


ALLEN originated the cold forging method of pre- 
cision screw production. Today’s advanced methods 
result in a combination of tremendous strength, 


fatigue resistance and precision. 





Pressur-forming preserves the tough fibers of Allenoy 
steel continuous, uncut and concentrated where 
strength is needed most . . . conforming to the con- 


tours of head, socket and threads. 


NOW WITH THE LEADER POINT Allen's exclusive 
unthreaded leader point makes starting easier and 
protects against cross threading or damage if the 
screw is accidentally knocked or dropped. Your Allen 
Distributor provides a “local warehouse” for Allen 
fasteners — plus a storehouse of fastening know-how. 
Call him for unbeatable service or write 

the factory direct for engineering 
information. 


Allen ‘pressur-formd’ cap screws 

are standard stock items in sizes from 

No. 4 thru 1 in. Flat head cap screws, No. 4 

thru %4 in. Both N. C. threads. Many sizes are also 
standard in stainless steel, or in Allenoy 

steel with N. F. threads. 
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FOR SCUFF-RESISTANT BEAUTY. This Sunroc water FOR LONG, HARD SERVICE. Some of the Stainless Steel tubes 
cooler has, as standard equipment, a Stainless Steel in this bundle are 20 years old, despite the fact that they have 
kick plate for protection against scuffing and corro- been in continual service in a thermal cracking unit at a major 
sion when floors are mopped. The deep drawn top southwestern oil refinery. Even though some of them have 
is also made from Stainless. It’s bright and invit- been lengthened by heliarc welding, they still retain their 
ing, and easy to clean. ability to handle corrosive products 


HING can equal 
Y 
Stainless Steel 


@ No other design material «an match Stainless Steel in 


its combination of desirable properties: corrosion resist 
ance, strength and hardness, beauty, cleanability and 
easy fabrication. When seeking a source of supply, remem- 
ber that United States Steel offers the widest range of 


types, finishes and sizes available in the United States. 








FOR SANITATION. This is a Stainless 
Steel rotary washer at a baby food 
plant of Gerber Products Com 
pany. Stainless Steel was used 


because of its great corrosion re Ti us eld & A YT sara. Wy 4 4 
sistance, because it will not con ~ ~ 4 
taminate the food products, becaus¢ hh h 4 A 4d) , 4RALSI 
it is so very easy to clean. Gerber’s 

uses a lot of Stainless Steel proc SHEETS sTRip PLATES BARS BILLETS 

essing equipment—including peel PIPE - TUBES - WIRE - SPECIAL SECTIONS 


ers, bins, steamers, holding tanks 


and filling machines. UNITE D -TA TEES See 6 





EXON: each resin engineered for a specific problem 


= EXON 987 


specifically for 


CONSTRUCTION 
COATINGS 


Site application of colorful, abrasion- EXON 481 has exceptional tensile 
proof coatings that last is now possible strength — over 1000 lbs. per square 
with the development of EXON 481 resin. inch with an elongation factor up to 
Simply sprayed on by a gun with 60 200%. It is soluble in ketones, compati- 
lbs. pressure over a prime coat, the ble with plasticizers, stabilizers and all 
stainproof, scuffproof sheeting dries the pigment types. 
instant it is applied. Application is so As a result, coatings of the most dec- 
quick and easy that the most complex orative, attractive colors can be formu- 
shapes are no problem. No loose ends, lated. All completely washable, they 


seams, laps or joints. ruggedly resist fading or cracking. 


Fy r cor plete inf ormation or technical service on EXON 148] and on 
all the resins in the ever-growing Exon line, call or write: 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY,DEPT. 66C, POTTSTOWN, PA. 
DIVISION OF FIRESTONE TIRE & RUBBER CO. 











’ 


* 
is 








SS 


~ WELDING 
SOLVES ANOTHER WEIGHT PROBLEM 


eS eS See eee 


(and USS “T-1” Steel 
solves the welding problem!) 


Bedplates for modern color-printing presses have to be 
rugged—but as lightweight as possible. They must with 
stand constant pounding from printing rollers and cut 
ting knives. And, since they move back and forth con 
tinually, they’ve got to be lightweight for fast, efficient 
operation. It is a good place to use a welded assembly 
of steel plate. 

But that’s where Graver Tank & Manufacturing Co 
Inc., ran head-on into a tough fabrication problem. Alloy 
steel with the necessary strength and durability was 
difficult to weld. And with 534 welds to make on every 
bedplate, this was a king-size headache 


NO MORE HEADACHE! 


Now the headache is gone. Production costs are 
down. And the finished bedplates are working hard and 
long taking a tremendous daily pounding without 
distortion 

The solution? Just a switch to a remarkable new alloy 
steel, USS “T-1” Steel 

*T-1’ Steel is very strong. Very tough. Able to take 
vicious impact abuse. Yet, it’s easy to weld,”’ says Mr. H. 
McDonald, Superintendent at Graver 


HOW ABOUT YOU? 


If you have tough jobs, rugged jobs, where you want to 
weld your way to lower costs, give this new steel a try 
We think you, like Mr. McDonald, will find it the best 
thing you have ever used. Right now, ““T-1” is in service 
and doing well in bridges, power shovels, steam turbines 
electrical transformer tanks, flywheels, pressure vessels, 
mine cars, and iots of other places. Write for details. 
United States Steel, Room 5088, Pittsburgh 30, Pa. 


“TOP QUALITY” That's how Grav & Manufacturing Co., In 


Ch ana, describe sives them a 


o, Indian 
hn of 90,000 psi ex t e t npact abuse . 
enat them to | i t rugged, all-welded 


good weldability it 
bedplates for printing presses 


UNITED STATES STEEL CORPORATION, PITTSBURGH * COLUMBIA-GENEVA STEEL DIVISION, SAN FRAN 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UWITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


USS CONSTRUCTIONAL ALLOY STEEL & 


TATES STEEL EXPOR MPANY, KEW RK 





UNITED STATES Te ae ae ee 


REDESIGN TO SAVE 
TIME AND MATERIAL 





an electronic coupling 





Examine the designs of all of your prod- _ grade rings, fabricated in various metals. 
ucts and machines. No doubt you can use Their uses are varied—ranging from 
retaining rings on axles and in housings— heavy-duty engines and drill presses to 
not only to save assembly time, but to save _ toys, gadgets and small parts of articles 


weight, parts and space. made of metal, wood or plaster. 


Many manufacturers have not only in- Don’t pass up opportunities to increase 
creased their profits but have also im- your profits; let our engineers consult 


proved their products by using these high- _— with you. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY MILWAUKEE 2, WISCONSIN 


Clee W)C) 








Here's one reason why Michigan Tractor Shovels can move more yards per day, day after day... 


USS MAN-TEN Steel provides extra strength 
and toughness in bucket and bucket boom 


ESCRIBED AS “a bear for punishment and a hound 

J for work” this big-yardage earth mover built by 

Clark Equipment Co., Construction Machinery Divi 

sion, of Benton Harbor, Mich., is so engineered that 

every part contributes to high capacity operation and 
continuous, long-time service. 

Use of USS Man-TEN High Strength Steel in both 
bucket and bucket boom is typical of the care taken 
to ensure maximum durability and freedom from 
breakdown. 

USS Man-TEN Steel with a yield point of 50,000 
psi—one and a half times that of ordinary carbon 
steel—readily provides the stamina needed to handle 
full buckets hour after hour. Its 40°, higher fatigue 
strength safely absorbs shock and vibration when 
working the shovel into heavy, hard-to-dig material 
Its greater abrasion resistance pays off in materially 
reducing bucket wear. 

All these benefits inherent in USS MAn-TEN Steel 
combine to promote more dependable and more ef 
ficient shovel performance. They are obtained with 
no increase in weight, at little or no increase in cost. 


TO HELP YOU — Our 
High Strength Steels compre 

hensive and practical information that you 
will find extremely useful in designing your 
produc t for greater efficiency and economy 
by the sound use of high strength steels 
For your free copy 
letterhead 


Manual for 


contains 


Desigr 


write on your company 
giving title or department, to 
United States Steel Corporation, Room 
131, 525 William Penn Place, Pittsburgh 
30, Pennsylvania 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


WATIONAL TUBE DIVISION, PITTSBURGH - 
UNITED STATES STEE 


Contact our nearest office and let us show you how 
you can apply USS Man-TEeEN or our other High 
Strength Steels 
in place of carbon steel, to make your equipment 
better—able to do more work—able to last longer 
with fewer stops for service and maintenance 


* AMERICAN STEEL & WIRE DIVISION, CLEVELAND ~ COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


EXPORT COMPANY 


wEW YORK 





USS MAN-TEN High Strength STEEL (@s) 


uct TES 


eT AT ES 


7-1 3. 


6-296 





There’s 


te) 4 3 Cooling Surface in these deep-ribbed MOTORS 





with these Allis-Chalmers 


@ Frying of insulation is impos- 
sible under normal conditions 
with the extra-large cooling sur- 
face of Allis-Chalmers rib-type 
TEFC motors. The result — you 
expect and get longer motor life. 


The engineered partner of A-C 
motors is Allis-Chalmers control. 


MOTORS 


Get Complete Information 


As a new machinery component or as re- 
placement, specify Allis-Chalmers. Discuss 
your particular application with your near- 
by A-C distributor, A-C district office, or 
write Allis-Chalmers, General Products 


Division, Milwaukee 1, Wisconsin. 
A-488) 
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Several things make this nut unusual. 

For instance, you can “stop” it at any position 
on the threaded length of the bolt . . . or 
wrench it tight against the work where it 
protects bolt threads against corrosion and 
prevents liquid leakage. No matter where you 
leave it on the bolt, it will remain tight in 
that exact position, even though you subject it 
to heavy vibration and shock loads. But 

use a wrench on it and it comes off as easily 
as it went on. The red locking collar is 
nondestructive—does not gall bolt threads 

or remove plating. You can remove it and 
re-use it again and again. 


What gives it its grip? 


1 The locking collar is 
unthreaded and elastic. 

It has an inside diameter 
smaller than the major 
diameter of standard bolts. 


‘ 


a) 
— 


i 


2 The bolt impresses a 
mating thread into the 


} 
a 


i 


collar and the resulting 
compressive forces exert 
a constant friction grip 
on the bolt.... 


| 


i 


3 and exert a downward 
thrust bringing the 

lower flanks of the 

bolt thread into firm 
metal to metal contact 
with the matching nut 
threads, eliminating 


I 


i 


| 


| 


normal axial play. 


| 


4 Nut is removable and 
reusable .. . the Red 

Elastic Collar retains 

its grip after repeated usage. 


~\ 
' 
1 
| 
‘ 
7) 


NS 


| 


\S 


} 


Produc t 


Engineeril 


Will it hold under ALL conditions? 


The locking principle of the Elastic Stop® nut has been tested 
and proved by over 25 years of actual field service. Elastic Stop 
nuts are used on locomotives . . . and pile drivers. They fasten 
hedge shears and harvesters, drilling rigs and washing machines, 
trucks and roller skates. And no Elastic Stop nut customer has 


ever stopped using them because of unsatisfactory performance. 


What about sizes and materials? 


Elastic Stop nuts are available from a watchmaker’s 0-80 all the 
way to 4”—in materials that include stainless steel, brass, alumi- 
num and other alloys. Protect your product with “fastener in- 
surance.” Try Elastic Stop nuts on trouble spots, whether to 
protect expensive heavy equipment from costly downtime or to 
guarantee the accuracy of delicate electrical equipment by main- 
taining precision adjustments. We'll supply free test samples, 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. N82-12, 2330 Vauxhall Road, Union, N. J 


ELASTIC STOP nut bulletin Here is o drawing of our product 


What self-locking fastener would 
you suggest? 


Nome Title 
Firm 
Street 


City 








At low heat-hour cost ... Nichrome muffles American Gas Furnaces Company, Eliza- 


give thousands of hours of high temperature beth, N. J., in operation at plant of Shake- 
; 


service in gas furnaces manufactured by the proof Div., Illinois Tool Works, Elgin, Ill. 


Nichrome muffle...able to handle 
corrosive gas for 5% years at 1600 F 





¢ 
i 


HANDLING A CORROSIVE MIXTURE oO 


i 
city gas and ammonia, a Nichrome f i: 

Renny eer sa - RY 
muffle used for heat treating small ~ 
teel parts completed 36,732 hours " . 

‘ 


f almost uninterrupted service at 
1600°F 


But this temperature is no severe ‘ , , 
test for Nichrome. Even at higher A typical Nichrome muftie, 
temperatures winder normal heating produced by Driver-Harris Co., 

: , " , . ¢ : ; t "son J J J ic irome nuffle of 
conditions you'll find little deteri- Harrison, N. J. Nichrome muff 
oration of this 60% nickel-15 
hromium-iron alloy. 


this type weigh from 291 to 2775 lb 
depending on furnace size and function 


Reg. Tra ark of D r-Har ( 











Actually, the big story about a 
Nichrome muffle is its ability to with- } : | 
‘ 1 +) . ' } k » op) 1 al vated temperatures. Equally r- tion for handling reducing gases, 
ane lermal SNho¢ shock from tant, the nickel addition plays a m: and for operations involving high 
epeated alternate heating and cool- } ; , f ‘ nniieamen 
: . or role in improving resistance to mperature fatigue 
ng. And shock from intermittent aling from common industrial at ; rar , 17 
. . SCall l 1 ¢ 1OT l is lal « - t ve nay ‘ a “O mm ve | 
; harging of cold work : you lave a me tal probiem, we li 
mospheres. glad to help with our wide practi- 
Naturally, the 60% nickel content That’s why you find Nichrome al experience. No matter what your 
n Nichrome produces significant ef- muffles, retorts and other heat treat- ndustry, send the details of your 
fects. For one thing, it improves ing components used extensively for lificulty for our suggestions. Write 
oad-carrying characteristics at ele- nitriding, for carburizing, for oxida- is now 


IXCO. THE INTERNATIONAL NICKEL COMPANY, INC. i200 3'R¥ 
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)YNAMAT| 


EDDY-CURRENT 
EQUIPMENT 


“=, is Solving Speed Control Problems 
in Every Major Industry 


800 ton double-action under-drive metal forming 
press, driven by Dynamatic mode! 37-32 com- 
bination eddy-current coupling and brake. 


ak. 
Tandem Seunnete dynamemeters, rated 20000 
H.P., 600 to 5800 RPM. A cradled gear box per- 
mits turbine testing to 15000 RPM 


Paper puip washer driven by Dynamatic model 
WC-160 adjustable speed eddy-current coupling, 
rated 125 H.P. at 1100 RPM. 


EATON 


+5 


practically all testing, processing, 


common to industry, 


Dynamatic 


and conveying equipment 


eddy-current rotating equip- 


ment is solving a wide range of adjustable speed drive problems, 


particularly where an AC power source is a requirement. 


Advantages include rapid response, 


stepless adjustable speed 


control, wide speed range, quiet operation, low power loss, low 


maintenance cost, 


Send for Bulletin GB2, 


Dynamatic eddy-current 


dynamometers, press drives, 


Model WC-130B Dynamatic adjustable speed eddy- 
current coupling with eddy-current brake, used as 
printing press drive. Rated 20 H.P at 1700 RPM 


Dynamatic model WC-160 adjustable speed eddy- 
current coupling, rated 100 H.P. at 1100 RPM, 
used as cement kiln drive. 





units, 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE 


adjustable speed from an AC power source. 


which describes and illustrates the basic 


including couplings, brakes, 


and Ajusto-Spede® drives. 


Dynamatic adjustable speed eddy-current air- 
craft wind tunnel drive, 18000 H.P. at 480 RPM. 


Roofing material machine driven by 23 Dynamatic 
Ajusto-Spede™® drives. All drives and controls 
completely enclosed and force ventilated. 





° KENOSHA, WISCONSIN 
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How can you benefit from the amazing 


ELECTRICAL PROPERTIES 


of G-E silicone rubber AT HIGH TEMPERATURES ? 


Amazing electrical properties at high tempera Where can YOU use G-E silicone rubber? There's 
tures are among the outstanding characteristics a kind for almost every requirement, classified 
of General Electric silicone rubber. It is ideal for according to dominant property for easy selection 
wire and cable insulation where overloads o1 and specification. For example: Class 300 offers the 
space limitations dictate a heat-resistant dielectric best recovery after compression of any known 
Cables have been redesigned with G-E silicone rubber! Class 500 provides flexibility at 130°F 
rubber to carry nearly twice the current—with no below zero! Which class is best for you 

increase in size! G-E silicone rubber not only pro 

vides Class H insulation, but can be used to im SEND FOR A FREE 

prove Class B insulation as well “LIGHTNING SELECTOR”—IQDAY! 


G-E SILICONE RUBBER PROVIDES... 


dy ' nent ste General Electric Company 
ad = 


5 . F . | . Section 63-1D 
: 2 Waterford, New York 


. 
att 
‘ . 
7 2 
7 4 Please send me technical data on G-E silicone rubber 
? \ F including a free “Lightning Selector ind up-to-date 


list of fabricators 


Silicone Products Department 


Outstanding Superior Dielectric strength Unequalied 
resistance to resistance to Stable at high | resistance to aging N 
extreme temperatures compression set temperatures ozone, weathering anEae ositio 


Firm 


G-E silicones fit in your future 
GENERAL eo ELECTRIC 
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( Advertisement) 


Riveting With a Hammer in 
Blind or Open Applications 


Elimination of special riveting tools can mean 
faster production, lower costs, no down time. 
J. K. BARRY, M. E. truding from its head. When the rivet 2. No lost time for tool 


of blind rivets installed th is inserted through rts to be é 3. N 


ordinary hammer from « fened, the pin ts driven Mush with th who 


itation 


the job offers a highly 


method of fastenit 


vuthco Drive Rivet has 
slotted body with a grooved | 


RECOMMENDED APPLICATIONS FOR DRIVE RIVETING 














lever 
< Extrusion 


tree ee 


Rivet Rivet 
inserted Expanded 


Hit the Pin 


Rivet Inserted Rivet Expanded 


Corrugated 
Sheeting 


— Felt, Rubber, Fabric, etc 


Drawer: Wood 


or 
Ferrule Plywood 


* 


~1A~ Ferrule and Rivet 


; 


U1 Form Drawer Pull 


Rivet Compresses into Material 


SOUTHCO Division, South Chester Corporation, 236 





HEN the problem is a rush 
hollow parts job, phone or 
wire the Timken Company and 
we'll ship less-than-mill quantities 
of 52100 tubing within 24 hours 
after receiving your order. 
Timken® 52100 steel tubing is 
excellent for most of your high 
quality hollow parts jobs. It’s a 
through-hardening steel in moder- 
ate sections. It can be heat treated 


to file hardness and tempered back 


to any desired point. And it can 
frequently be used in place of more 
expensive steels. 

Available in sizes from 1” to 
10%” O.D., Timken 52100 steel is 
used for hollow parts such as: air- 
craft parts, ball bearing races, pump 
parts and plungers, collets, bush- 
ings, spindles, grinding machine 
parts, precision instruments, and 
dozens of others. 


The Timken Company is Ameri- 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





SPECIALISTS 
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ca’s pioneer producer of 52100 tub- 
ing. And we're the only company that 


makes 52100 steel in tubing, bars 


and wire. Our unequalled experi- 


ence assures you of uniform quality 
from tube to tube and heat to heat. 

For immediate delivery of your 
less-than-mill quantity orders, write, 
wire or phone The Timken Roller 
Bearing Company, Steel and Tube 
Ohio. Cable 


address: ““TIMROSCO”, 


Division, Canton 6, 


TIMKEN 


Fine Alloy 


STEEL 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





‘in your 
transmission 
belt needs 


Advantages PowerGrip ‘‘Timing” Beit V-Belts | Flat Belts 








. No need for lubrication Vv 





. Positive elimination of slip Vv 
and creep 





. Completely compact (Both 
in width and pulley diam- 
eter) 





Lightweight (Heavy duty 
belt only 0.1 Ib./ft./in.) 





. No noise or vibration 





. No initial tension 





. Unusual speed range 
(Speeds up to 12,000 FPM) 





.. Efficient (Elim. heat, lube 
drag, high bearing loads) 





. Constant angular velocity 
(no speed fluctuation) 





. Minimum backlash 





Design flexibility 





. Economical 





. No stretch 





. Can it be completely housed 
and forgotten? 


























Note that the U. S. PowerGrip “Timing” Belt takes a“V" after every advantage 


While every type of drive has certain advantages, no type has streamlined hundreds of products...made them sell 
of power transmission possesses so many advantages as above competition. Some equipment would not be in 
the U.S. PowerGrip “Timing” Belt drive. For example, existence at all, if it weren't for this great belt. 


it is the only positive drive that never needs lubrication. Immediate delivery of stock drives with ratios up to 


THE LIST OF USES GROWS DAY BY DAY! Power produc- 12 to | is obtainable from any of United States Rubber 
tion machinery in every field is made more efficient, Company’s selected distributors, any of the 27 “U.S.” 


volume of production increased, and maintenance costs District Sales Offices, or by writing us at Rockefeller 
lowered with this amazing belt. The list of OEM applica Center, New York 20, N. Y. 
tions grows too numerous to mention. U.S. PowerGrip 


Send for free illustrated manual, complete with standard drive tables. 


Mechanical Goods Division 
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A SHORT CUT TO A FINISHED PRODUCT 


~~ 


CUT POLISHING COSTS IN HALF WITH | ©)” 
the new superfine-grain drawing brass with the built-in finish 


The secret is in the grain: Special meth- 
ods of rolling and innealing produce 
in Formbrite* a grain structure so fine 
color buff will 
bring it to a bright, lustrous finish 

stiffer 


springier and more scratch resistant 


that often a simpl 


Formbrite is also harder 


vet it is surprisingly ductile, readily 
formed drawn ind em 
bossed And Formbrite plates beaut 
fully 


st imp d 


More ind more compares ire usin’? 
Formbrite to cut their polishing costs 
and get superior pt rducts—at no extra 
cost over ordinary drawing brass. They 
often save more than the cost of the 


me tal itse lf. 
Globe Lighting Products: Reports sa\ 
ings in polishing cost of trom 26° to 


55 in various components of their 
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solid brass lig 
tures. Work pil ups were eliminated 


hting fix 


high-quality 


in the polishing room, too 

Farrington Mfg. Co.: Rejects after pol 
ishing dropped from 1] to under | 
ifter switch to Formbrite in frames for 
a wel-box” case for an electric shaver 


\ better 


through the automati 


finish in one faster pa 
polishing 
chine. 
Jarco Metal Products, Inc.: Polishing 
costs cut 40% in deep-drawn pen, pen 
cil, and lips ick cases. Uniformity of 
Formbrite eliminated shutdowns for 
adjustme nts in long run produc tion 
Spill-Stop Mfg. Co.: Saved enough in 
polishing cost to avoid price increases 
despite increased labor and material 
costs Reports Formbrite fabricates al 


most as readily as the softest drawing 


bt 


brite 


FINE-GRAIN DRAWING BRASS 


on ANACONDA prodvcs 


made by 
The American Brass Company 





‘“‘Here’s where the TORRINGTON NEEDLE BEARING 


gets its high load capacity’”’ 


The radial load capacity of an anti- 
friction bearing depends, in the final 
analysis, on the number of lines or 
points of contact made by the bearing 
surfaces in the load zone. This is where 
the Torrington Needle Bearing really 
shines. 

With its full complement of 
ision-ground rollers, the Needle Bear 
ng gives many more lines of contact 
than other types of anti-friction bear 
ings. Thus for a given size, the Needle 
Bearing has a greater radial load capac- 
ity than other bearings. 

What does this do for your product 

The Needle Bearing can give you the 


benefits of its high-capacity perform- 


ance for little more than the cost of a 


plain bearing; it can help you reduce 
the size and weight of surrounding 
members without sacrificing shaft 
strength, thickness or rigidity 


vl 


For twentyv vears, 


Department has helped designers and 


manultacturers throughout i dustry 
adapt the unique advantages of 
Needle Bearing to their products 

us help you make the Needle Bearin; 


“standard equipment” in yours. 


THE TORRINGTON COMPANY 


Torrington, Conr « South Bend 21. Ir 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON BEARINGS 


2 


\ ANNIVERSARY 


\4 Py 
Pen 9" 


Needle + Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


54 


Zon) 
YW ) : 


TORRINGTON 
NEEDLE BEARINGS 
Give you these he nefits 

ow coefficient of starting and 
running friction 
e full complement of rollers 


e@ unequalled radial load 


capacity 

ow unit cost 

long service life 
compactness and light weight 


runs directly on hardened 
shafts 


@ permits use of larger and 


stiffer shafts 





Ut Cea / 


SPLIT V-RING PACKING 


thats really LEAKPROOF/ 


LINEAR VEE-DAM Ril 


Labyrinth flow and lateral leakage are stopped 
by LINEAR'S uniquely designed, revolutionary 
VEE-DAM RINGS. Installation of these trouble- 
saving, long-lasting packings is virtually foolproof! 


STURDY 
RUBBER DAMS 


faced in opposite directions 
in the grooved hinge area of 
each ring, hermetically seal 
off center groove sections when 
LintaR VEE-DAM Rings are 
stgcked together . . . eliminat- 
ing all labyrinth flow. 


‘ 
‘ 
‘ : 
‘ bal 


EXTERNAL ABUTMENTS 


on the outside shoulder edge of the ring, 
staggered in relation to the internal dams, 
prevent lateral leakage, and provide stabiliz- 


ing support 


LINEAR VEE-DAM Rings save on installa- 
tion time because they don't require 
precise fitting. They provide a perfect 
seal with minimum gland load, giving 
lower friction against the ram and far 
longer life than ordinary packing. 


“PERFECTLY ENGINEERED PACKINGS 


FUFUrT FLED EREVEVEUENENEVEVEVENGUEVEDER EVENT 
Write or call for complete information Uf LINE. 
on LINEAR VEE-DAM Rings in a choice 
of rugged, fabric-reinforced synthetic yd inc., STATE ROAD & ‘anal iy tell 35, PA 


elastomers, tailored to your requirements 
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Here’s Why We Use 


QUARE D Starters 


on the Machines We BUILD 























PERFORMANCE When you get right 


down to it, the serformance record of 
any machine tool depends 4 lot on how 
We know, from 4 


the control behaves 
that Square D 


lot of past experience 
starters are designed to deliver the 
kind of t: uble-free performance that 


keeps our customers happy 


FLEXIBILITY Anothe 
is the flexibility we get with Square D's 
esign with packaged parts kits 
+h to make last-minute changes 


ls and overload relays 
s we 


r thing we like 


starter d 
It's a cin¢ 


in interlocks, Col 
because it mean 


That’s important 
ock of siart- 


don't have to keep a big st 


ers with a lot of modifications 


FIELD ENGINEERING SERVICE 

When we're designing machines that call for more 
electrical control, it’s mighty nice to have 
andy to work with us. As 
ball just as far as we 
ol circuit for 4 


complicated 
a Square D Field Engineer h 
a matter of fact, he'll carry the 
say—even to developing the contr 


multi-station machine. 
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Here’s Why We Specify 


SQUARE D Starters * 


I 


, a. 


on the Machinery We BUY 


PERFORMANCE, EASY INSPECT! 


Sure, we like Square D 
ance because it keeps our 4 
nimum. BUT- 
hat even the 
ic inspec- 


perform 
“down time” at a mi 
everybody knows t 
best starter needs period 
eventive maintenance. 
D makes it 


—— 


tion and pr 
We like the way Square 


easy to handle those routine jobs. 


re 


¥ e 





OFF-THE-SHELF PARTS KITS 
They make normal maintenance and 
modifications easier than ever. Pack- 
aged parts include interlocks, contacts, 
coils, overload relays, pushbuttons and 
selector switches. They re easy to buy, 
easy to identify, and faster to install. 


' 
t 
13 


& 
if 


ee 


ee 





l Loosen two screws and the 
arc chamber cover comes off. 
Every contact surface can be 


inspected at a glance. 





3 Contacts are attached with 
ate screws—they can 
nd replaced 
without disturbing ony wiring. 
the only tool 


separ 
be removed @ 


A screwdriver is 
needed. 


ON AND MAI NTENANCE 









2 Remove four screws and 
entire movable assembly can 
be lifted off. Disconnect two 


wires and slip off magnet coil. 


a « 





4 Sizes 0 through 4 starters 
have these separate mounting 
electrical interlocks for easier 
installation. Contact block is 
attached from front of panel 
with two screws. 
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Up to 40% higher tightening torques — 
a feature of new Higli-Torque 
Unbrako socket set screws 


Compare UNBRAKO-recommended tightening 
torques with those of ordinary socket set 


RECOMMENDED SOCKET SET SCREW screws and you readily see why you can set an 
TIGHTENING TORQUES UNBRAKO and then forget it. The reasons 


are simple. UNBRAKOs have deeper sockets 


(Inch-Pounds) which give you better purchase with the 


aaleeteauinn wrench; rounded socket corners, which elimi- 
SET SCREW SET SCREW DIFFERENTIAL nate the sharp corners where cracks start; 


SCREW SIZE UNBRAKO B c % fully formed threads, which make them 


stronger; and knurled cup points, which keep 
+} 


#4 5 3.9 3.5 28 them tight, 
#5 9 r 8 7 4 15 Let’s see just how the development of fully 


formed threads make the new High-Torque 


#6 9 7.8 7.4 15 UNBRAKO stronger. The metal is compressed 


into the closely knit grain structure that you 
#8 20 14.7 14.5 36 see in the illustration. The grain flow follows 


the contour of the threads. There are 


#10 26.5 25 25 Straight lines along which shear can occu 
4n UNBRAKO retains its flow lines even wher 
1/4 87 62 60 40 ground down to 010" below root diameter 
5/16 122 125 32 Conversely, cut or ground threads have straight 
flow lines —lose thread form at root diameter 
3/8 198 225 29 
You can’t buy a better screw than an UNBRAKO 
7/16 309 350 23 nd you can’t get full Aigh-torque performance 


High-Titan”” UNBRAKO Hex Key 


1/2 460 500 24 the high-ductility, precision internal wrenching 


5/8 1 106 1060 1] rggdrn ee oe — a 

3/4 1540 1800 18 enkintown 28, Pa 

7/8 3660 4600 9 STANDARD PRESSED STEEL CO 
1 5025 6500 REW DIVISION 


JENKINTOWN PENNSYLVANIA 





t 


UNBRAKO SET SCREW THREADS ORDINARY SET SCREW THREADS 
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Let Rochester show you the ropes! 
From design to delivery, Rochester 
engineers and specialists work with you, 
assuring top-quality steel tubing and 
suggesting ways to save you time and 
money. GM Steel Tubing serves 
modern industry with top efficiency .. 
and much more economically. That's 
why you'll find it on more cars—more 
refrigerators and freezers — more 
advanced produc ts every day. GM Steel 
Pubing is rugged, reliable, flexible, 
versatile—designed to take it and 

take any shape. Contact your Rochester 
Products « ngineer or write us direct 


for further information. 


STEEL TUBING BY. OGHESTER 
| RODUCTS 


CORPORATION 


ROCHESTER N.Y 








22-inch Diameter Wheels 


Investment Cast... at a 50% Saving 


lurbine wheels 


2? inche’ in diameter and weighing clos isting process. This modern mass-production method 
to 100 pounds, are now being mass-produced by Haynes eliminates many machining, grinding, and assembling opera- 
precision-investment-casting process. The wheels are mad tions. Intricate contours, odd-shaped cavities, and thin 
of stainless steel and are used in the turbocharger sectior 


edges can all be cast to size. Two 


ompressor. At one time a lengthy profile machining lesigned and produced as one integral 


or more parts can 
ol a< 


part In most 
yperation was needed to shape the intricate blades. Invest instances, an investment-cast part can be place lin operatior 


ment-casting eliminated this operation and cut produ tion 


is soon as it is delivered. 
costs in half. 


For information on how vou can use HAYNES’ investment- 


lhe savings realized on this wheel are typical of the many casting process to keep production costs down, write to any 
economies made possible by HAYNEs precision-investment- of the District Sales Offices listed below 


Doma 


Fa 


ara % HAYNES STELLITE COMPANY 
\ ) : A Division of Union Carbide and Carbon Corporation 


TRADE -MARK j uds 
® ALL OwWws , a ee eee ee 


: 4 
Re rd 
ha. a 
MK a Oe 
ey seal a a 


** Hayne S$ ts @ registered tr 1ude-mark of Union Carbide and Carbon Corporat 
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For tough, heavy-duty applications...Make use 


of these important 


bearing differences 


In addition to self-align € 


ing roller bearings, Link 
Belt makes industry's most 
complete line of ball and 
roller bearing blocks 


LiNi 


FREE ROLLING— SELF-ALIGN- 
ING. Rollers are naturally 
positioned by their concave 
shape. Design assures true 
rolling under all conditions. 
Spherical inner ring can be 
aligned in any direction with- 
out affecting load capacity. 


LOCKED-IN CLEARANCE. 
Selective assembly of 
rollers and raceways with 
accurately formed hard- 
ened steel retainers as- 
sures proper operating 
clearance, guidance and 
spacing of rollers. 


Rollers are com- 
pletely pocketed in 
retainers for ac- 
curate spacing and 
guiding. 


Nie ‘ 
7 


EASY INSTALLATION and removal of 
adapter type bearings are provided by 
the tapered fit of bearing on adapter 
sleeve which is readily adaptable to 
commercial shafting tolerances. Lock- 
nut draws sleeve tightly around shaft 
for sitive, concentric mounting. 
Lockwasher holds lockout in place. 


SMOOTH OPERATION, 
LONG LIFE are advantages 
of the straight bore type 
mounting, which assures 
maximum concentricity 
of inner ring with shaft. 
Especially desirable when 
minimum radial run-out 
is essential. 


They're all present only in 
LINK-BELT self-aligning roller bearings 


UBTLE differences in bearings can make notable differ 
S ences in the life and efficiency of your equipment. Take 
Link-Belt self-aligning roller bearings, for example. Their 
permits the bearing to float axially 


in the mounting, when desired, compensating for shaft ex- 


self-contained 


pansion or settling ot bearing supports . preventing 
extraneous thrust loads from being set up between bearings 
on the same shaft. What's more, inherent self-aligning de- 
sign and preadjustment preclude use of expensive or cum- 
bersome self-aligning housings 

Ask your nearest Link-Belt office for Book 2196 on self- 
aligning roller bearings and Book 2550, containing full data 
on all Link-Belt ball and roller bearings. 
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LINK{©:BELT 


Ball and Roller Bearings 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
Chicago 1. To Serve Induszry There Are Link-Belt Plants, Sales 

ces, Se Carrying Factory Branch Stores and Distributors 
in All Principal Cities. Export Office, New York 7; Canada, 
Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South 
Africa, Springs. Representatives Throughout the Woild. 13,7"! 








‘a | 
oe od 


sae! 


GRAPHITAR sss sss: 


THE POWER OF THE ATOM IN NEW ATOMIC 
SUBMARINE NAUTILUS 


GRAPHITAR is a carbon-graphite engineering material 
that has proved successful in hundreds of difficult applica- 
tions. 





@ GRAPHITAR can be formed in relatively complicated 
shapes and ground to tolerances as close as .0005”. 


@ GRAPHITAR is lighter than magnesium and harder 
than most steels. It is mechanically strong and durable 
and highly resistant to wear. 


@ GRAPHITAR is practically unaffected by high speeds, 
high altitudes, high pressures or temperature extremes. 


OUR 100th YEAR 


THE UNITED STATES 





The Westinghouse — working closely with the Atomic Energy Commission, has 
designed and built the nuclear ‘power plant for the first atomic-powered submarine, the Nautilus. 
In atomic power operations, where radioactivity is a difficult problem, fluid systems must usually be 
hermetically sealed because conventional pumps with external drive motors are not adaptable to this 
type of operation. For the submarine’s power reactcr, Westinghouse engineers developed special 
hermetically sealed pumps with integrated pump and drive motor. The bearings in these pumps, which 
are made of GRAPHITAR, must withstand high speeds, high temperatures, high pressures and must 

also operate for indefinite periods of time without maintenance with radioactive hot water 

as the only lubricant. All leakage past the pump seal is contained within the flooded motor while 

the purely electrical elements are contained in “cans” to exclude water. 


When the Nautilus is put into service, the power to run its conventional steam turbine, which is 

the actual driving power for the submarine, will come from atomic fires in the reactor where controlled 
nuclear fission produces enormous amounts of heat. The heat is transferred to the boilers through a 
closed circuit where the boiler water is turned into steam which is used for driving the turbine. 
Continuous, trouble-free circulation is extremely vital in this 

system and it is here that GRAPHITAR is proving its 

ability to help harness the power of the atom 

for the future good of mankind. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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a new EYE’ at [arpenter... 


GIVES YOU THE HIGHEST DEGREE OF PERFECTION 
POSSIBLE IN STAINLESS TUBING! 


Now, minute tubing defects invisible to the human eye 

even those not detectable by any other production 
non-destructive testing method, will not escape the 
penetrating eye of a new non-destructive test in the 


Carpenter mill. 


It’s the most exacting and thorough quality control 
device ever developed for testing austenitic stainless 
tubing during production. Flaws that don’t show up in 
hydrostatic tests are brought to light by this new test- 
ing device as it critically scans the entire I1.D. and O.D. 
periphery of the tubing. It also detects variations in 
composition, gauge, sub-surface and surface conditions 


at production speeds. 


What does this newest Carpenter advance mean to you? 
It means that Carpenter now assures you of better-than- 
ever quality... the highest degree of perfection possible 
in stainless tubing. It means added assurance for you 
that Carpenter Stainless Tubing, more than ever, is your 


best buy for life-long trouble-free service. 


64 


Ask your Carpenter Representative or local Carpenter 
Distributor for more details about this new quality con- 
trol measure. Specify Non-Destructive Test on your 


inquiries and orders. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


Stainless Tubing & Pipe 
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A BILLION OPERATIONS 


e-- with no maintenance whatsoever 


»+- from NEW CLARE 
Mercury-Wetted Contact Relays 


e Cutaway view showing sealed- 
in-glass, mercury-wetted contact 
switch, surrounded by the oper- 
EY itale Morel m-laleM-laler-t-1-1¢ Mame: Mail) ¢-1 
housing mounted on an octal base. 





! me 


Type HG Relay Type HGP Relay 


This first announcement of the new CLARE Mercury- 
Wetted Contact Relays is of especial importance to designers 
of high-speed switching machines and devices which de- 
mand accuracy and dependability of a high order 

In these relays, with their unique electrical and mechani- 
cal stability, you will find exactly the qualities this kind of 


CLARE Type HG and HGP Relays 
are built to meet 

the exacting requirements for— 
Computing machines Servo-mechanisms 


Sorting machines Relay amplifiers 
Tabulating machines High-speed keying relays — Long life (over a billion operations) 


Totalizers Signaling devices ; ‘ 
All kinds of high-speed switching devices — High speed (up to 60 operations a second) 
—High current- and voltage-handling capacity 


Outstanding features of (up to 5 amperes, and up to 500 volts) 
CLARE Type HG and HGP Relays — Bounce- and chatter-free contacts 


— Extraordinary uniformity of operation 
ELECTRICAL FEATURES een er . oe ; 
These distinctive characteristics are achieved by the use of 
LONG LIFE: Conservative life expectancy of platinum contact surfaces, continuously wetted with mer- 


a operations when operated within cury by capillary action, and the hermetic sealing of a 
ratings. 


apparatus requires— 


magnetic switch in a protected glass capsule, filled with 
HIGH SPEED: Give consistent performance yressurized hydrogen 
at speeds up to 60 operations per second. psces “by : a 
HIGH CURRENT —and voltage-handling ca- 
pacity (up to 5 amperes, and up to 500 volts). 


UNIFORMITY: Operating time varies by only 
about 0.1 millisecond under constant drive 
conditions. For complete information on the new CLARE Type HG and 
CHATTER-FREE: Mercury dampens arma- HGP Mercury-Wetted Contact Relays, contact your nearest 
ture vibration and bridges mechanical chatter CLARE representative or address C. P. Clare & Co., 3101 
between metal contact surfaces. Pratt Blud., Chicago 45, Illinois. 


| MECHANICAL FEATURES | Send for CLARE Sales Engineering Bulletin No.120 
5 Gueeaieets alidhe ‘C LANL Li[3 LAWS 
@ Convenient plug-in mounting = ? 


moh FIRST IN THE INDUSTRIAL FIELD — 


CLARE Type HG Relays comprise a switch element and 
an operating coil. CLARE Type HGP Relays are similar 
but can be factory-adjusted to provide either biased or 


polarized operating characteristics. 


@ Tamperproof 

@ High sensitivity 

@ Maintenance-free 

@ No contact wear 

@ Adjustment cannot change 








How a strong structure can be designed 
for speedy and simple assembly 
with unskilled labor, no special tools... 


The U. S. Air Force wanted a jet-aircraft hangar design 
that would be portable by air, yet strong; would assem- 
ble quickly; be interchangeable, and flexible enough for 
easy structure modification. 

The answer lay in a panel structure using modular 
units. Armorply honeycomb panels faced with thin alu- 
minum, developed by United States Plywood Corpora- 
tion, provide lightness, strength, flexibility. Joining one 
panel to the other in the field with untrained help was a 
problem until Simmons Fastener developed LINK-LOCK, 
a simple latching device that operates with minimum 
wrench pressure on hex nut. 

This fastening problem is being successfully met by 
combining the design ingenuity of No. 1 LINK-LOCK with 
the proved performance of honeycomb plywood panels. 





No. 1 LINK-LocK—like No. 2 LINK-LOcK— 
features simplicity, positive action, high 
strength. 


No springs are used in No. 1 LINK-LOCK. Lock- 
ing action is obtained by rotating a nut that moves 
a sliding latch in and out of position. Up to 1500-lb. 
pull-down pressure is available; the device carries 
up to 4000-lb. tension. No. 1 LINK-LOCKs provide 
for surface mounting, simplifying installation. 

Where can you use it? When you need heavy 
fastening pressures, resistance to impact, operation 
in 70-below temperatures—-and where ease of ac- 
tion, compactness, and low cost are important 
factors. Write for a No. 1 LINK-LOCK Data Sheet. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 


s 
S Mm aa O tN) S QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 





JUST OUT! NEW 36-PAGE CATALOG WITH APPLICATIONS. SEND FOR IT! 
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Mammoth Farnham Milling Machine with 8 beds and car- 
riages in Douglas Ei Segundo plant... all equipped 
with Allen-Bradley contactors, relays, timers, starters, etc. 


308 FOOT MILLING MACHINE 
--- Operated by Allen-Bradley Motor Controls 


When the Farnham Manufacturing Division of The Wiesner-Rapp 
Co., of Buffalo, N.Y. built this impressive, 308 foot milling machine, 
they used Allen-Bradley control components for all 8 carriages. 
Thus, they assured themselves and Douglas of vimost reliability for 
this complex machine tool. 

If you manufacture motor-driven machines, don't overlook the 
fact that Allen-Bradley motor controls are a big sales asset to any 
machine. The A-B trademark is a guarantee of trouble free per- 

Solenoid storter Solenoid starter Auxiliary contacts formance ... and is so recognized by machine tool buyers. Did 
Size | Size 3 on starter hood you notice how much in evidence this trademark was at the Chicago 
Machine Tool Show? 

Send for the Allen-Bradley Handy Catalog. It is a valuable 

handbook on modern motor coritrol. Write todoy 


NX) : Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
Ouneht potent : In Canado—Allen-Bradley Canada Ltd., Galt, Ont. 
ometer control 


Pendent push 


button control Prevmoti NELLY, 


ovtomatic timer 


Universal 
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Oiltight push button. Interlocking Oiltight limit 5 t Cc i A L A N t L s 


NO & NC contacts terminal blocks switch—oll types 
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ALLEN-BRADLEY 
A-C CONTACTORS 


#8 


2 pole—Size 00 3 pole—Size 1 
10 ampere 25 ampere 


3 pole—Size 2 3 pole—Size 3 
50 ampere 100 ampere 


3 pole—Size 4 
150 ampere 


fo peterte 


~ 


3 pole—Size 5 
300 ampere 


3 pole—Sizes 6 & 7 
600 & 900 ampere contactors 


250 Hp, Bulletin 746 automatic autotransformer showing Allen-Bradley Size 7 contactors 


A-C and D-C CONTACTORS 
10 to 900 Amperes 
with Double Break, Silver Alloy Contacts 


The only complete line of solenoid contactors on the market 
Allen-Bradley offers nine sizes...from Size 00 (10 amperes) 
to Size 7 (900 amperes), one to four poles. 

There is no contact maintenance ...no pins, pivots, or 
bearings to give trouble. Just one moving part—the simple 
solenoid plunger. Operating characteristics are consistent 
for all nine sizes. 

Enclosures can be supplied for general purpose, water- 
tight, dust-tight, and explosion-proof service. 

Allen-Bradley controls are an added sales asset to any 
machine. May we send you our catalog? 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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ALLEN-BRADLEY 


QUALITY 





Put Two More Draftsmen 
In Space Now Occupied by Four! 


Yet Give Each Man More 
Efficient, Comfortable Working Room... 
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with Hamilton Auto-Shift Tables — from Bruning! 








Save Space — Get 30% More Use from Present Area. The same nace 
(about 250 square feet) taken up by four boards with separate reference . 
desks will easily accommodate six Auto-Shifts. Auto-Shif ombines Only Auto-Shift Offers You These 
board and reference desk in one compact unit. The draftsn ises the . 
: : - I 
board of one table while utilizing the large reference surface lrawers 3 Big Advantages! 
of the table behind him. This dual utility saves you space for othe h . 
advantageous use or lets you put more draftsmen to work in you 1. Only Auto-Shift offers instan- 
present space. taneous, positive adjustment of 
Eliminate Waste Motion—Save Man Hours. Auto-Shift eliminates needles slope. 
detours for reference material and supplies. The draftsman merely 
turns on his stool and pulls forward the reference surface of the Auto Only Auto - Shift provides in- 
Shift Table behind him, or reaches into one of its conveniently locate stanton h ht adjust ' 
drawers for whatever materials and tools he needs. aneous height adjusiment, 
Reduce Draftsman Fatigue— Boost Productivity. Auto-Shift pr ist, lets draftsman switch standing 
easy board adjustment—lets the draftsman change working positior or sitting positions, quickly and 
often for greater comfort and efficiency. Convenient foot release frees . 
- easily. 
top for height adjustment. Hand release permits quick, easy slope ad Y 


e ~ go ge ress *»" sels o. vj » cer op de sire ° 
ment—slight fingertip pressure sets counterbalanced top at any d Only Auto-Shift lets draftsman 
angle. Draftsman can reach any part of the board without strain whether 
oat emateadiien work on any part of the board 
Mail coupon below for detailed information on the important savings without leaving his seat. 
offered you by Auto-Shift 











Ask your Bruning representative for information about the 





Bruning- Hamilton free analysis and planning service for improving 
your drafting operation — or use coupon at right. No obligation Charles Bruning Company, Inc 
4700 Montrose Avenue Chicago 41, Illinois Dept. 14-0 
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America's leading Supplier of Engineering and Drofting Equipment 





Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois 


in Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 


County State 
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HOW A 
NATIONAL-STANDARD 
WIRE DEVELOPMENT 

keeps her hair prettier 
all day long 


Millions of pounds of steel are used each 


year to make bobby pins. 


And it’s a tricky steel to make, as we learned while 
developing it . tricky, that is, if our 
customers were to avoid fabricating troubles and 


hold manufacturing costs to a minimum. 


We had to produce a special kind of round wire 
that could be flattened without cracking. It had to 
have an extremely uniform finish to facilitate 
coloring and to permit high speed processing 
without frequent costly adjustments of machinery. 
It had to be suitable for tempering to give the 


right springiness and tension. 


Not only did our engineers succeed in meeting 
all of these challenges, but they also were able to 
save our customers money on manutacturing, 


packaging and handling 


We solve problems like these every day for our 
customers and give them better, more complete 
service than they get elsewhere. That’s why 
National-Standard is industry’s foremost supplier 
of special wire, wire cloth and strip steel. 


May we serve you, too? 


NATIONAL- | 


+ Ae 
QP \ey 
So mic 


NATIONAL-STANDARD COMPANY + NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 

ATHENIA STEEL DIVISION + CLIFTON, N, J. 

Flat, High Carbon, Cold Rolled Spring Steel 

REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION + JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 
WORCESTER WIRE WORKS DIVISION ~+ 
Round and Shaped Stee! Wire, Small Sizes 


WORCESTER, MASS. 
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For Self-tapping Screws that... 


Start ight 

















Millions in savings made with P-K Screws since they 
were originated by Parker-Kalon have proved the 
Self-tapping Screw method reduces assembly costs. 

But it takes more than the right method to make 
sure planned savings pay off. It takes P-K quality 
standards to guard against defective screws that cause 
assembly trouble, costly damage to parts. and hidden 
weakness that shows up in customer complaints. 

Only Parker-Kalon can offer P-K quality, the in- 
dispensable extra, along with the proved advantages 
of Self-tapping Screws. 








Plan your assemblies for lowest*cost ... a P-K 
Assembly Engineer will help you. Then make sure 
planned savings keep on paying off . . . when you 
purchase, order “P-K’’. Parker-Kalon Division, 
General American Transportation Corporation, 











Clifton, New Jersey 


PARKER-KALON 
ie!” SELF-TAPPING SCREWS 


° 
originated by P-K... and furs today... 
the leading choice for fastening economy 


Renomie _ OK 
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New MONOBLOC 
lets you hook up | 





WORTHINGTON 
MONOBLOC PUMP 


type GAFT, features rotary pump 
and close-coupled motor. It's just 
like the famous Worthington 
Monobloc centrifugal pump line 
except that coupling allows easy 
pump removal 


How you can use dual intake and discharge openings 
HERE ARE EIGHT OF THE 28 POSSIBLE ARRANGEMENTS: 
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1. Intake left. 
Discharge top right. 


2. Same as 1 with pump 
direction reversed. 


3. Intake left. 
Discharge right. 


4. Same as 3 with pump 
direction reversed. 
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5. Intake top left. 
Discharge right. 


6. Same as 5 with pump 
direction reversed. 


7. Intake top left. 


Discharge top right. 


8. Same as 7 with pump 
direction reversed 





rotary pump 


This new Worthington Monobloc rotary pump is 
easy to design into compact new equipment or to 
adapt to existing layouts. 

Dual suction and discharge openings, reversible 
pump direction, and four pump flange positions on 
motor add up to 28 possible arrangements to simplify 
pipe layout. 

The Monobloc motor, on the new rotary, effects the 
same savings it has marked up for years on 
Worthington Monobloc centrifugal pumps. Fewer 
parts mean a more compact overall assembly that’s 
easier to manufacture so it costs you less than separate 
pump, motor, coupling, and baseplate. 

Standardization of pump and motor flange diame- 


- piping 28 ways! 


ters and shaft lengths permit any pump to be mounted 
on any Monobloc motor. 

There are no alignment problems with the Mono- 
bloc. Pump and motor are automatically aligned — 
eliminating end-thrust, binding, pipe strains, and 
resulting pump wear. 

It's easy to service, too. A shaft coupling on the 
Monobloc rotary allows pump removal without dis- 
turbing the motor 

Get the whole story on the new Monobloc rotary 
pumps, type GAFT. Write today for bulletin 
W-484-S1. It gives complete data on features and 
applications. Worthington Corporation, Section 
PC.5.21, Harrison, New Jersey PC.5.21 


CUTAWAY VIEW OF GAFT PUMP. Available in four sizes, from 2 to 27 gpm at heads up to /50 psi. Note Monobloc motor 
(1) available at 1800, 1200, 900 rpm, for all commonly used voltages, phases, and frequencies; motor-pump coupling 


(2) that allows quick pump removal; all-iron herringbone gear pump (3); packed stuffing box (4) 


and/or relief valve are optional standard features. 


a mechanical seal 


WORTHINGTON 
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SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors Pumps 


Multi-V-Drives 
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Allspeed Drives 





A-L HOT EXTRUSIONS (solid and hollow) 
may solve problems for you 


D/ Where can these leading ac es of hot-extruded special alloy steels 


Qn ? 
Sot a ee SA app sly to your proc luction . . 
1. Hot extrusions require very little finishing before use, even in the 
tL. / case of involved shapes. The scrap loss is small and you can buy raw 
e (Dept. PE-73 materials closer to finish size. You buy less high-cost steel, cut away less 
of it save both in time and material cost 


The range of shapes, solid or hollow, which can be hot-extruded is 


almost infinite. They can be easily and quickly produced in any quantity. 

Dies for n or experimental part st little and can be made up fast. 
STAINLESS STEEL @ We're ready to serve your needs with hot extrusions in any grade of 
TOOL STEEL stainless or high temperature steel, many tool steel grades and other 
a steels. Call us in to help Allegheny Ludlum Steel Corporation, Oliver 
HIGH TEMPERATURE STEEL Building., Pittsburgh 22, Pennsylvania. 


OTHER STEELS B 


Leading Producer-High Alloy Steels tht 


Allegheny Ludlum (<:: 


weo 6316 
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Something New 
at ILLINOIS GEAR 


\e 


In Straight Bevel “CONIFLEX” Gear Generators 


It's a great new improvement in bevel 
gear generators. It’s here now, at Illinois 
Gear, ready to work on your gear orders. 

It's another step forward at Illinois 
Gear—more fine, new machine tools 
added to our ever expanding production 
facilities to give you faster service and 


finer quality. Installing ‘he finest in new 
and improved equipment is a constant 
activity at Illinois Gear. It is in keeping 
with our policy of being “first with the 
finest.” Send your next gear order to 
Illinois Gear—get the utmost in service 


and quality. 


® 
Look for this mark Gu. . . the symbol on finer gears 


AoE <a. Se 
ILLINOIS GEAR & MACHINE COMPANY 


2108 NORTH NATCHEZ AVENUE © CHICAGO 35, ILLINOIS 


Reg US Por OF 
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ON HOW YOU CAN CUT 
FABRICATING COSTS 
WITH ALCOA ALUMINUM 
EXTRUDED SHAPES 


WHERE 10 START 


Just in case you’ ve never had occasion 
to inquire into the economics of ex 
truded shapes, here’s a thumbnail 
summary in one sentence: compli 
cated cross sections are easy to pro 
duce; as a result, their unit prices 
are low. 

So you can count on better design, 
and faster assembly (and, of course, 
lower costs) by using extruded shapes 
for complex cross-section parts. For 
example: 


1 You can get stronger shapes with 

* the same amount of metal, if you 

use an extruded shape instead of 

a standard rolled shape. (You can 

redesign the cross section to fit 

specialized stresses your use 
requires 


You can combine into one shape 
* what would otherwise be assem- 
blies of several members. There’s 
hardly any limit to the number of 


cross sections you can combine. 


You can cut blanks from an ex- 
* truded shape faster and cheaper 
than you can produce the blanks 
in casting or forging form. (It’s 
like cutting bite-size pieces of 


candy from a roll, instead of 


molding each piece separately. 


4 You can start with the finished 
* design of the cross section, rather 
than standard bar and plate that 
must be machined to shape. (This 
cuts out much of the expensive 
machining equipment, man power 
and scrap metal you’d inevitably 
run into with conventional 
methods that start from scratch. 
You can count on_ structural 
strength at least as good as, if 
not better than, that of any other 
metal-forming method. (Extru- 
sion kneads the metal thoroughly, 
giving a nonporous, homogeneous, 
thoroughly worked structure that 
is extremely high in tensile and 
yield strength 


“We can do what 
you can doodle. If you can sketch 


And, remember 


the cross section, we can extrude it.”’ 

That’s where to start. Now for 
some specifics you should know 
about when you’re thinking in terms 


of Alcoa Aluminum Extruded Shapes. 


WHAT'S NEW IN 
ALCOA EXTRUSION DESIGN? 


In terms of cross section, almost every 
extruded shape we produce is new 


because there’s an almost limitless 
variety of design, both solid and 
hollow. But that’s not the kind of 
design development we're talking 
about. 

The big news is the installation of 
a 14,000-ton giant extrusion press at 
our Lafayette, Indiana, plant—and a 
companion hydraulic stretcher with 
a 3,000,000-lb pull, for straightening 
and stress-relieving the extrusions 
which can be as long as 110 feet and 
weigh as much as 2,500 lbs. 


King-size contribution to better aluminum 
extrusions—the | 4,000-ton press at Alcoa's 


Lafayette, Indiana, plant 


You may never need an extruded 
shape that big—but large presses 
still are important to you as a de- 
signer. Even though the shape you 
want is shorter or lighter, you can 
design a larger and thinner cross 
section than would be possible with 
a small press. 

The boys who are finding this king- 
size production facility a particular 
boon are the aircraft designers. 
They’re able to get ribbed extruded 
shapes in greater widths and with 
thinner cross sections for use in wing 
panels and bulkheads. But they 
aren't the only ones benefited. The 
new press capacities are equally ap- 
plicable on extruded panels for 
architectural and marine use, (and 
on the production of pipe in diameter 
sizes up to 20” 

And the best news is that smaller 
shapes such as those used in the 
manufacture of window frames, truck 
bodies and frames, building panel 
and portable irrigation pipe are be- 
coming more and more economical 
to produce on Alcoa’s complete range 
of extrusion presses. 





WHAT ABOUT COSTS ? 


You’ve a pleasant surprise in store 
for you if you are a new convert to 
the efficiency of extruded shapes. Not 
only can you do things that would 
be impossible by any other metal- 
forming method, and things that 
otherwise would cost more in fabri- 
cation, assembly and finishing—but 
base costs are low, too. 

The die and support tools to pro- 
duce an extruded shape are normally 
much less expensive than the first 
costs for a forging, casting or fully 
machined part. For example, the 
average solid extruded shape under 
3” in circumscribing circle diameter 
would have die and tool charges of 
only about $120—and one with a 5” 
circumscribing circle diameter would 
increase the charges to approximately 
$300. More 
shapes, of course, require higher cost 


complex and larger 
dies—as do semi-hollow and hollow 
shapes. But they’re still economically 
low. 

There are two considerations you 
should know about when you design 
special shapes. First, the thinner the 
shape, the more difficult (and, hence, 
more expensive) it is to extrude 
Second, the same is true the more 
you depart from a symmetrical, 
balanced cross section 

These are combined in a “factor” 

the result of dividing the perim 
eter of the shape in inches by its 
weight per foot in pounds. Generally, 
the lower the “‘factor,’’ the lower the 
price per pound. But bear in mind 
that the higher cost per pound of 
thinner shapes may be more than 
offset by the lighter weight per piece, 
thereby justifying the expenditure. 

In any event, where substantial pro- 
duction is involved, die charges are 
almost negligible compared to the 
savings. And where a special design 
would not justify the die charges, 
there are many standard shapes on 
which no die charge is made. These 
include a range of angles, bars, 
channels, H-beams, I-beams, tees, 
zees and a number of architectural, 
truck body and aircraft shapes. 


HOW 10 MULTIPLY 
CROSS-SECTION SIZE 


Suppose, for example, you wanted 
an extruded shape with a cross section 
measuring 20’ x 3’’. You may be 


ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 
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able to divide the final section into 
six or eight 3’° deep components, 
producing each section as a separate 
extrusion that will interlock with its 
mates to form the final cross séction 
20” x 3”. Slip-fit or snap-fit joints 
speed assembly, using dovetail, 
tongue and groove, shiplap or offset 
couplings designed into the separate 
sections. And you’ve multiplied the 
size of the final shape without multi 
plying production costs as much as 
you would if you had started with 
one 20” extrusion. Then, too, you 
can get a thinner section than by ex 
truding the entire assembly in one 
piece. If desirable, we can even de 
liver the components roll-locked into 
one final piece up to 24”’ wide 


y 


How to make big ones out of little ones — inter 


locking assemblies of 


STEPPED EXTRUDED SHAPES 


The aircraft industry needs no in 


extruded components 


troduction to this innovation—for 
stepped extrusions are being used in 
large volume for wing spars. Basi 

cally, these stepped shapes provide 
two or more cross sections in a single 
extruded length, permitting fabrica 

tion of a large end integral with and 
stepped down to a smaller cross sec 
tion at the other end. In this way a 
tapered section can be milled, leay 

ing a large, heavy end for attachment 
purposes. The saving in machining 


time and chips is tremendous 


Stepped extrusion—saves mach 


WIDE-RIBBED 
EXTRUDED SHAPES 


Here’s another twist, made possible 


by the 14,000-ton press, that’s ex- 
panding the possibilities for extruded 
shapes. To obtain widths appreciably 


wider than the diameter of the ex- 


trusion ingot, wide sections are ex 
truded in a vee configuration, then 


flattened and given final processing 


NO LIMIT ON INGENUITY 


If you can doodle the design, we can 
extrude it. That’s no idle boast —and 
here’s a typical example to prove it 
Epco Snap-On acoustical walls are 
the result of an idea brought to our 
extrusion engineers in the develop 
ment stage. And the outcome is a 
decorative, highly useful way of in 
stalling acoustical board with a 
minimum of time and expense. An 
aluminum extrusion forms the 
mounting channel which is fastened 
to the old wall. A 


channel, also an extrusion, carries 


mating male 


the perforated acoustical board —and 
this can be snapped into place in a 
matter of minutes, or removed for 


painting, washing or alterations 


Epco Snap-On Walls—an outgrowth of an 
dea that depends on Alcoa Aluminum 


Extrusions (E-! and E-2.) 


STRAIGHT TALK 


Many a production prob- 


lem is being solved by Alcoa 
Aluminum Extruded 
Shapes. And when you 
want us to contribute solid 
technical thinking at the 
design stage, call your local 
Alcoa sales« ngineer You'll 

him listed under 
“Aluminum” in your 


phone hook. lLse him 


Your Guide to the Best in Aluminum Valve 
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“Because they cost less than specially machined parts, 


©) ( 


give us smoother action, and take less time to assemble.” 


The Van Buskirk marking machine imprints metal cans, folding or 
set-up boxes, and corrugated cartons, on 1, 2, 3, 4 or 5 sides in one pass, 
after they have been packed. The imprinting is in perfect register, in 
any color of ink or style of type, at speeds in excess of 100 per minute. 
This portable machine can be moved to its proper place at the end 
of an assembly line for automatic feeding. It eliminates the neces- 
sity of carrying a large inventory of specially printed boxes or labels. 
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Made by Van Buskirk & Co., Inc. 
Bridgeport, Connecticut 
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Heim Unibal Rod Ends are used on this 
machine not only as rod ends in the 
linkages, but as self-aligning supports 
for the split shafts in the clutch assem- 
bly and the worm gear shaft for raising 
and lowering the printing drums. 


The Heim Unibal is made in a wide 

range of sizes in both male and female 

types. They can be installed by drilling 

a single hole and fastening with a bolt 

into the female rod end. They correct 
“~ misalignment in every direction. 


"| 
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Distributed nationally by bearing specialists. 


Write for catalog or free engineering information. 


THE HEIM COMPANY courte: 
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improved 
fiber gasket 


withstands concentrated load, stops gear-case leakage 


After a short time in the field the self priming ad 
phragm pumps made by i mid-western manutl 
turer started losing o The trouble was trac 
housing be 


the geuar-« raskets which were 


squeezed out of joints because narrow flanges « 


centrated the bolt pressure 
The oil leaks stopped, however, when Armstron 
CN-705 Acc pac was used in place of the original 


gasket material, Because Accopac is unusually com pe 24-PAGE GASKET MANUAL— 
| erfert K for Armstr Gasket M 


1 crush resistant, it maintained a pe 


pressible ind 
seal on the narrow flang This compressibilit 

h t A ) mtorr } ' ] , ; . — | 

means that ccopac conforms to the normal trreg ’ t , | 

larities in stampe d flanges—as well as to those fou dustr YIN ! M lr St 

I ter ! And be 

sure to specify Armstrong Gasket 

Accopac wont shrink or dry out, « ither. It's mad Materials 


in rough-milled flange surfaces 


when you order fron 
by a patented beater-saturation process which blend your gasket cutter 








Armstrong Accopac 


. used wherever performance counts 
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Mallory 1000 Metal, weighing 
16.96 gm/cc, cuts size of counter- 
balances allows designers to 
make smaller, lighter aircraft con- 
trol mechanismsand similar devices. 


How to save weight... 
by using heavier metal 





phe can reduce the size (and thus the weight) of manv control 
assemblies— housings, linkages, other structural elements 
by trimming the dimensions counterbalances, balance 


weights, and similar ‘“‘mass components’’. High density Mallory 
1000 makes this practicable. Twice as dense as steel or brass, 


MALLORY 1000 METAL 
Proves Ideal For— 


ol 


Compact gyroscope rotors 


Mallory 1000, with proper- 
ties especially developed for 
this service, gives exception 
ally high inertia in 
Space increases 


1 
small 


sensi 


and far stronger than lead, Mallory 1000 provides designers 
with the ideal material for compacting many mechanisms 

Designers will appreciate the high uniformity of characteristic 
which Mallory 1000 offers. Density, tensile strength, modulus 


tivity of gyros. of rupture, and elongation are accurate within narrow limits 


You can base accurate design calculations on specific, actual 
figures 
erties. 


Smaller radioactive shields 
Up to 40% more efficient 
than lead, Mallory 1000 
proves superior for shielding 
cyclotron and 
radiation, for isotope 
storage, and rad 
switching from sources 


instead of guessing with vague “‘representative’’ prop- 
Mallory 1000 leads all other high density metals in 
adherence to firm specifications. In addition to its high density 
and strength, the metal offers ready machinability 
surface finish. 


S\ ncehrotron 
hot 


f 
ior 


to high 


latior 


Wherever you need concentrated mass or inertia—in balance 
weights or rotating elements—it will pay 


Mallory 1000. Write for complete technical data. 


Write for technical bulletins. look 


you to into 














Expect more...get more from 
P_R.MALLORY & CO. inc 


MALLORY | 


MALLORY & CO., 


Serving Industry with These Products 


Electromechanical—Resistors * Switches « Television Tuners * Vibrators 


Electrochemical — Capacitors «* Rectifiers * Mercury Batteries 


Metallurgical — Contacts * Special Metals and Ceramics * Welding Materials 


INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 





Q. How caw you 


A. With FOOTE BROS. Duti- 


Rated Gears.* New Engineering 


Manual DR shows complete stand- 
ardized line designed to meet 
your power transmission needs. 


= : 


Unite for your fre Copy today 


Some of today’s toughest gear problems practically solve 
themselves with this new engineering manual, Small wonder, 
for it puts at your fingertips the full range of pre-engineered 
Duti-Rated Gear design data, specifications and selection 
tables. It’s concise, yet complete ... makes it easy to locate 
the gear set that will give you longer life and greater capacity 
in less gear space. It shows, too, how Duti-Rated Gears by 
Foote Bros. are the experience-proved way to maximum power 
transmission efficiency . . . oftentimes the most economical. 
Get your copy of Engineering Manual DR .. . now! 


t Engincering Janua 5¢ 
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FODTESBR: 





Since 1859 
Foote Bros. Gear and Machine Corporation 
4545 South Western Boulevard, Dept. W, 
Chicago. illinois 








@ LAMINATED 


NM 


Laminated 
Shims of — 


» TAMINUM 


FOR ADJUSTMENT 


SURFACE BONDED THEY Fe 


Only in LAMINUM® can you get the unique qualities of 
stainless steel combined with the advantages of 
surface-bonded laminated shims. 

Material is tough, corrosion-resistant Type 302 Stainless Steel 
(min. 95,000 psi). Laminations are either 0.002” or 

0.003”, and they simply p-e-e-] for time-saving adjustment to 
give you a “thousandth” fit right at the job. No machining. No grinding. 
No miking. And no dirt between layers! 

Stainless Steel LAMINUM® Shims are custom-cut to any 

shape from any of our standard thicknesses; 

write for stainless steel specifications. 


Send us your blueprints and quantity requirements 


for a quotation; there’s no obligation. 


SHIM HEADQUARTERS SINCE 1913 


1401 UNION STREET, GLENBROOK, CONNECTICUT 
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Our two new heavy extrusion presses to benefit 
materials handling equipment manufacturers 


In November the Kaiser Aluminum heavy press facility 
went into operation at our Halethorpe, Maryland plant. 


Both 8,000-ton presses will provide important benefits to 
manufacturers of materials handling machinery. Each press 
can produce finished aluminum extrusions up to 17 inches 
wide, 85 feet long, and up to 1,200 pounds in weight. Sub- 
stantially wider extrusions can be produced depending upon 
section design. 

All types of structural shapes are possible for everything 
from fork lift trucks to gantry cranes. Dead weight in ma- 
terials handling machinery can be eliminated or reduced — 
mobility and efficiency can be increased tremendously. 


In many cases, the application of these large aluminum 
extrusions can eliminate much of the expense of manufactur- 
ing and assembling smaller parts. 

The two presses are identical in size and capacity, so dies 
can be moved from one press to another without modifica- 
tion or delay. This duplication of equipment assures an un- 
interrupted source of large extrusions! 

Kaiser Aluminum’s new plant is completely equipped with 


the most modern facilities and fully integrated for the pro 


January, 1956 


duction of heavy extrusions exclusively. 


Kaiser Aluminum engineers have had long experience in 
extrusion design and application. They will gladly work with 
you to determine how heavy aluminum extrusions can open 
new markets to you. Ask for a complete analysis of cost sav 
ing possibilities. You are urged to take immediate advantage 
of this service. 

Contact Kaiser Aluminum and Chemical Sales, Inc., Gen 


eral Sales Office, Palmolive Bldg., Chicago 11, Illinois; Exec- 
utive Office, Kaiser Bldg., Oakland 12, California 





For details send for brochure, “Kaiser Aluminum 
Heavy Press Extrusions.” Address: Room 6166 In- 
dustrial Service Division, Kaiser Aluminum & 
Chemical Corp., 1924 Broadway, Oakland 12, Calit 


aiser Aluminum 


setting the pace—in growth, quality and service 














widely used in farm machinery, automotive, electrical, home 
appliance and industrial applications. Rolled split bushings 
in Bimetal with bronze, babbitt, or sintered copper-lead alloy 
on steel. In plain bronze, steel or aluminum. Both types 
available with oil-pocket indentations, annoy” * pe cut- 
outs, and straight, lock, V or special seams. Wide range of 
lengths and diameters. 





for automatic transmissions and similar applications. In bronze 
and Bimetal, made to your special requirements. Note the 
variety of design features possible. Bimetal types include 
steel-backed, faced with bronze or copper-lead alloy. Our 
special sintering process permits facing one or both sides 
with oteonenny wom | 


sleeves, bushings or ferrules. Thousands of uses from cars to 
aa Rolled split type in steel, from 4” to 3” O.D. 

conomical replacement for tubing or machined parts. No 
cut-off, de-burring or scrap. Ready to assemble. Send for 
catalog of 645 standard sizes and prices. 


Ms “bp DP 


Here are exceptional facilities and equipment for low-cost quantity 
production of your requirements. Complete engineering service. 








RESEARCH ¢ DESIGN * METALLURGY * PRECISION MANUFACTURING 


DIVISION 


SINCE 1899 
FEDERAL-MOGUL-BOWER BEARINGS, INC., !1043 SHOEMAKER, DETROIT 13, MICH. 
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From a strange and ancient ‘checkerboard’... 
tomorrows oil seals today | 


The ‘‘Latin Square”’ is an age-old device mathe- In the hands of National Oil Seal researchers, 
maticians have used to speed solution of prob- the Latin Square cuts exploratory engineering 
lems having many variables. Now, this same time on compounding as much as 75%. Better, 
strange “checkerboard” has ultra-modern ap- more dependable, lower torque oil seals can be 
plication in National’s oil seal laboratories available to you months, even years, sooner. 
where engineers have adapted it to predict accu- ‘It’s another example of how pioneering, “years- 
rately the performance of new and visionary ahead” engineering at National makes tomor- 
sealing lip compounds. row’s oil seals available today. 


National has supplied over a billion oil seals for America’s cars, trucks, buses, 
tractors, aircraft, railway cars, machines and household appliances. 


NATIONAL MOTOR BEARING CO., INC, 


General Offices: Redwood City, Californic. Sales Offices: Chicago, 
Cleveland, Dallas, Detroit, Downey (Los Angeles County), Indianapolis, 


Milwaukee, Nework, Van Wert, Wichita. Plants: Redwood City, Downey @) t L s EA LS 
and Long Beach, California; Van Wert, Ohio. 


kK 





100 miles out in the Atlantic: 





Monel keeps “sea legs” 


sturdy 


under the Navy’s man-made islands 


A radar network at sea! That's what 
the United States wanted. 

But how to do it 
Using boats offshore wasn’t the an- 
Nor planes. Nor balloons. 
Then somebody came up with a 
A string of artificial 
Build them on the ¢ 

from Nova Scotia to the 


was a que stion 


swe! 


startling idea. 
islands! ontinen- 
tal Shelf 


Virginia ( 


Again there were problems. How 


ipes 


would you build these offshore radat 


platforn s in deep water The desi 


has to take into consideration many 
hazards. Among them pounding waves, 


1 ides. And 


. 1 
sion. 


Hurric ane winds. corro 


YEARS OF 


~ 
c (Rete Alloy Progress 


PIONEERED BY MONEL 
1905 - 1955 


Salt water and steel pilings make 
ugly neighbors. This is particularly 
true at the wate 
technically known as_ the 


~ plash zone.” 


line in what is 
“tidal 


sometimes 


and 
Surtaces are 
wet, sometimes dry. Corrosion has a 
field day if you give it half a chance. 
The Government men benefited by the 
experience of oil men. Drilling out in 


the Gulf of Mexico. they had 


the answer 


found 


Vonel 


eT alloy perma entiy 


Steel with a outside laver ot 


or protecttor ! 


Like all Inco Nickel Alloys, Monel 


nickel-copper alloy never rusts. 


And it has high resistance to corrosion 


salt air... salt spray. 


] 


by salt water... 
It does a job no other material ¢ 
And does it well. 


Do you need a metal to withstand 
conditions? Corros 

High temperatures? Fatigue Vhet 
write for the booklet. Standard A 

for Special Problems. It answers ny 

iestions about Monel alloy and othe 

» Nickel Allovs. Puts you squarely 

the track of the Inco Nickel Alloy 

best suited for your purpose! Write 


for this valuable booklet today 


destructive 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


4s, 
INCO INTERNATIONAL NICKEL 


7 Wall Street 
Nickel Alloys Perform Better, Longer 


TRAQE maBe 


Ne w York 5. N Y 
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B.F. Goodrich Rivwnut 


solves practically any fastening problem 





ENGINE 
| HOUSING 


RIVNUT e 


LEVELING RIVNUTS 
FOOT 


if | r { Ay ict t R t Riv 
metal too thin to tap or weld aff DI It 1 


Bulge in Rivnut sl! R 


MAKES NUT PLATE, SEAL. O NEW WAY TO FASTEN LEVELING FEET. SPEEDS HANDLE ASSEMBLY. B. F.G 


ARM 
BRACKET 


SPLINED 
; RIVNUT 
\ : 


CUTS ASSEMBLY COSTS 50%. In DOES TWO FASTENING JOBS. Rivnuts NEW WAY TO FASTEN TO WOOD. Spex 
ht applicat simplify t f f f f tart plined Rivnut for 1 fastening 

rl 7 n 

With B 











1 Rivnut is threaded onto 
pull-up stud of a manual 
or pneumatic heading tool 


2 Rivnut is inserted—head 
firmly against work —tool 
at right angles to work 


3 Tool lever operates pull- 4 After upset, Rivnut threads 
up stud, forming a bulge 
in the Rivnut shank. 





ore still clean and intact, 








ready for screw attachment 


SEND NOW FOR FREE 


RIVNUT DEMONSTRATOR < ee e h 
srncneency : B.F. Goodric 
Rive ‘ 


I XT ] ins 
The onl one-piece blind rivet with threads 





How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or 
guarding electrical apparatus — Mosinee 
specially developed papers help do the 
job better. 


N these and hundreds of other cases involving in- 

sulation, fabrication, lamination processing or 
pac kaging Mosinee pay} lay an important part 
in getting optimum results with minimum trouble 
and expense 

It will pay you to find out how Mosinee experts 
cooperate with industry to develop specialized papers 
Current applications of Mosinee papers will suggest 
immediate ways in which you can make substantial 


Savings in time and money. Write today for complete 


information 


PROTECTION 


Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
tems. The process of making these papers flame-resistant 
was dev loy ed by Mosinee technicians. This process, appl 


tO many types Of | iper, May he p you solve a product 


MOSINEE PAPER MILLS COMPANY 
DEPT. PE © MOSINEE, WISCONSIN 


r 


jsinee 


Specialists in industrial paper technology — 


makes fibers work for industry. 


Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
A high rate of moisture absorption with wet 


strength are two of the critical proper 


highly specialized paper. In addition 
ust | ad pted to easy slitt ng 


and Cx] 
the conversion operation for pad 


Here's ty} 


Special analysis Mosinee papers improve 
performance of electrical components. Thes« 
electrical insulation papers must be closely con 
trolled to provide a low ash and chloride content 
They are used extensively as layer insulation between 
turns of field coils and in transformers — from 
the smallest to or of world’s larg st Ask about 
Mosinee papers for your electrical requirements 





in powder 





metallurgy research,design 


and manufacture 


/ CARBON COMPANY 
. MARYS, PENNSYLVANIA 











Guarantee TOP Performance and Maximum Lifel 


THESE TOP QUALITY FEATURES. 


(Standard on Miiler Cylinders at no extra cost) 


Benefits To You 
CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
plete protection against damage from ham- 
mer blows ench-dropping, mishandling, 
and simil ceurrences. Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over 
the case-hardened rods protects against 


scratch-damage and rust. Available from cr 


Miller at no extra cost. 2 


Benefits To You 
“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
ure impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use Available from Miller at no 
extra cost 


Benefits To You 


Highest quality Black Ferric Oxide Finish 


provides rust protection in air cylinder op- 


| 


eration and on all cylinders during ship- 


ee AATLAL LY 


ping 1 installation 


Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 


finis ommended for water 


' - 
5 ( Dept. j\inder 
ye \j our future * i ; 
“On a spe ity 


>ase 
ments, slea 


»S. 
“a feature: 
qu ality f 


to route 


1 wish . 
nay to the 


uf 
Yo ge 
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EFFECTIVE DATES 
proper These new Miller features will be 
signed a . provided at no extra cost after 
; January 1, 1956—and at Miller's 


option prior to that date. 


Title 


MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN «¢ DAYTON ® TOLEDO © CINCINNAT! « COLUMBUS e 
PITTSBURGH © PHILADELPHIA *© BOSTON © HARTFORD © NEW YORK CITY 2002-04 N. Hawthorne Ave. Melrose Park, il. 
BUFFALO # ROCHESTER © MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT = 


FORT WAYNE © SOUTH BEND © INDIANAPOLIS © MILWAUKEE ¢ LOUISVILLE 

KANSAS CITY * SEATTLE «© LOS ANGELES © SAN FRANCISCO © BALTIMORE 

DENVER © ST. LOUIS * MOLINE @© CHICAGO ¢ HOUSTON e ATLANTA - 

TORONTO, CANADA ond OTHER AREAS AIR & HYDRAULIC CYLINDERS BOOSTERS * ACCUMULATOR 


COUNTERBALANCE CYLINDERS 





In 1945-46 You Benefited 


From the following quality cylinder ‘‘Firsts’’ offered by Miller 
Fluid Power Company on its standard catalogued power cylinders: 


1. Squ are bar steel head caps, ane 
2. Welded fabricated steel : 
3. Detachable, interchange 


4 
t igh tensile steel tic 


p-cut piston riny 


wipers on alr ¢ 


t wipers and 


oe 


4 " 
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oe 
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mae 
et « 
C2. 
samen 
Cc ». 
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. Catalogued lin 


sfited again —from Miller's... 





a _— . = ‘ 
Sizable stock cylinder progran 


Model 77 heavy duty detachal i¢ [oot 1 


& 


5 You Benefited again—from Miller's... 





26. Greatly expanded stock cylinder ps 
se : 

27. Case-hardened, chrome plated | 
- 


28. “Teflon” hydraulic piston rod seals 


~ 


29. “Teflon” dirt Wipers on air cylinders 


30. “Teflon” dirt and oil wipers on hydraulic cylinders 


a 


31. High quality rust preventive finish on all parts not ot! 
both air and hydraulic cylind 


EPL RON es ae Ste — 
7a 


Fister in boxes above the YEAR in which your sup- 

a ae first (if at all) gave you these wonettegy 
SER RE ANG EB P eee Tice : eed ; ae tag Sy 2 Spd ehh ae 

In 1956, You Will Be nefit Again... 


Watch For MORE Miller Firsts! Yikes 
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automation —— 
in action 


EXAMPLE: 


SYNCHRONIZATION 


Speed of “master” Varidrive is set to desired speed 
of material. The floating or dancer roll in this 
process maintains a constant tension. Movement 
of dancer roll signals “slave” Varidrive to produce 


proper speed for take-up material 


Accomplishing Automatic Control with 


YVARITROL as a component of 
the U. S. VARIDRIVE 


By controlling motor speeds with the Varitrol as a component 


of the U. S. Varidrive motor, speeds can be automatically 
changed in response to a signal without human attention for 
precision-control operations. Above is shown just one of the 
many ways in which Varitrol automatic control of U. S. Vari- 
drive motors can be used for automatic production control 
Varitrol applications obtain efficiency and economy in indus- 
trial processes through outstanding savings in processing 


material, fuel and labor costs 


ADAPTABLE FOR A VARIETY OF DUTIES: 


Constant Pressure Multiple Motor Control Speed Control 
Proportional flow Filter Control Rewind Control 
Constant Liquid Level Machine Tools Constant Flow 


Program Control Constant Cutting Speed Constant Temperature 


Send for Information—8 Page Full Color Booklet On Automatic Control 


U.S. ELECTRICAL MOTORS Inc. 
P.O. Box 2058, Los Angeles 54, Calif. or Milford Conn. 


[-}] Send Varitrol Automation Booklet No. 1882 


ia anannaeaatih u.S.VARIDRIVE 
R NAME = = 
| COMPANY ® 
| WITH 
| ADDRESS 


AUTOMATION WITH VARIABLE SPEED 
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[arpenter +++pioneering in improved Tool, Alloy and Stainless Steels through continuing research 
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Permanent magnet assembly for watthour meter 
TEMPERATURE: 110° F employing @ magnetic shunt of Carpenter TEMPERATURE: -15 F 
Temperature COmpensator "30 


When Precision Equipment Must Behave at Varying Temperatures... 
Take Advantage of Lirpenter High Nickel Alloys ! 


a a el i penter’s complet many ¢ 
line of hig kel all radii rac I t 
watthour meter ] 

Its use covers a W 
as watthour met 
and aircraft tachomet« 


his: , Carpente 
is coer by 
It is another example « 
role in producing sp 
cations works for \ 


products at a reason 


And lemper tur 


farpen ler 


high nickel alloys 


ARSTEELS 





A SPECIAL REPORT ON PROTECTIVE FINISHES 
FOR ALUMINUM 


Most aluminum producers and fabricators are well aware 


of the superiority of chemical finishes over anodizing for 


the protection of aluminum from corrosion. Naturally, 


then, there is a running battle for acceptance among the 


leading producers of the protective chemical finishes. 


Allied, we h 


needs with re 


That’s why, here at 
always studied 

to both our own and competitive 
cesses. We’re constantly trying to 
duce new and better finishes t 


we believe there’s always room for 


improvement even to our own 


products. Some years ago this policy 
led to the introduction of a process, 
long in development, that offered you a 
unodizing’s obvious 


Iridite #14 


This finish was far easier to use than 


way to overcome 


technical complications 
comparable, 


anodizing, yet provided 


if not superior, quality. And, its cost 


was much less than anodizing 


} 
ad 


vantages over anodizing have entered 


the market. So 
for acceptance. By any cost comparison 


Iridite #14 is the most 


the current battle 
economical 
However, corrosion tests by users show 
contradictory results as to performanc« 
from Iridite #14 and other leading 
Most 
tests show Iridite #14 superior, but 


protective finishes for aluminum 


The margin of difference 
truth 
is that all have proved good. However, 


some do not 


however, is always small. The 


our laboratory research indicated that 
stil! further could be 
made. 


improvements 


That knowledge . 


even better protection and 


plus our aim to 
give you 
maintain the leadership of the industry, 
Allied 
Engineers have been working for long 


is exactly why Development 
years to develop a better finish than 
any of those now available, including 
uur own Iridite +14 


Now the new finish is ready for y: 
It’s called Iridite + 14-2 (Al-Coat 


From a performance standpoint, Iridite 
#14-2 gives you two important advan 
finishing of 


tages in the protective 


aluminum 


FIRST: in its fully colored brown 
film stage it provides corrosion 
resistance decidedly superior to 
previous processes. 


SECOND: the basic brown film can 
be hot water bleached to produce 2 
clear-type film with protection here- 
tofore unobtainable from clear-type 
chemical finishes. 
From an operating standpoint, new 
Iridite #14-2 gives you three important 
advantages 


FIRST: it provides consistently 


higher corrosion resistance for dif- 
ferent aluminum alloys treated in 
the same bath. 


SECOND: it provides a 
uniform appearance for parts of 
different alloys and with varied 
surface finishes before treatment. 


more 


THIRD: its operating and technical 
characteristics are superior to those 
of other processes. 


If you are 


chemical 


using or planning 
finish for 

should have full details « 
#14-2. Write us or send ip 

free test processing. Or, for mor 
mediate advice, call your Iridite Field 
He’s listed under “Plating 
in your classified telephone 
book ALLIED RESEARCH 
PRODUCTS, INC., 4004-06 EAST 
MONUMENT STREET, BALTI 
MORE 5, MARYLAND 


Engineer 
Supplies” 


P.S 


constantly measured against both your 


Even new Iridite #14-2 will be 


needs and competitive processes t 


make sure you get the best possible, 
most economical finish for your product 
that and the laboratory can 


develop. 


man 
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Easy-to-Apply CaPlugs Give ‘Kid Glove”’ Protection 
to Products in Process, Storage and Transit 


Amazing multi-purpose closures of tough, 5 —___—_—_—— 
era 6 STANDARDIZED DESIGNS... 


flexible Polyethylene protect tubing, OVER 200 STOCK SIZES 


threaded fittings and machined parts | 


}( 





° y Scores of users stress g advantages 


aft 

° a Magneto Divisi on 
Push them in... or push them on 
TAPERED CAPLUGS can be used as caps or plugs, inside or 
threaded or plain fittings. Time studies show that these versatile closure 
save up to 500 in labor cost 


A-P Controls Corporation 


MULTITUDE OF USES 
® Dust Caps ® Oil Hole Covers © Oil, Grease 


® Pipe Ca * Pipe Plu 
ipo Cape P 9 and Dust Seals 
® Thread Protectors ® Shipping Protector: 
® Tub Se 
® Tube Hole Protector: ® Masking for Platir on 


® Valve Caps Spray Painting, et« ® Sales Appea Taylor Instrument Companies 


Free “see-for-yourself’”’ assortment mailed on request 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 


2205-9 Elmwood Ave., Buffalo 23, N. Y ve 
free assortment of aPlug terature and f es to ws 3 
y wit? t of Jaton 





DIE CASTING REPORT 


Half a million ---or a few hundred 
---designing parts for die casting 
can pay off big! 


= 


Aluminum dial support: Annua! produc- 

tion in the low thousands, but die casting 

this unit saved weight, assembly time and 

machining. As an integral part of every 
Radio Dial Housing: Production better than half a million. Features: thin walls scale, design changes are few; parts can be 
and cast retaining grooves for close fit. Non-corrosive zinc alloy. Mounting bosses, ordered from standing die, as needed. 
normally welded on steel, are integral. Accurate cored recesses for tone control. 


is those in the millions are often 
s the vardstick There are many 


its increased where intricate 


] 
impractical by other means 
} 
Dic — save on machining eliminate com] 
} 


} 
thus ut down assembly prov ide more economical type ot surface 


vonent parts and 


for plating. No matter what your production schedule may call for 
] 


> 
investigate die Casting before you decide. Let Precision engineers 


Look for these two symbols when you deal 
with a die casting supplier. They are your 
assurance of quality castings and high pro- 
p : duction standards. Precision is a pioneer mem- 
— — and torque: sige 00 : tool “~~ per- r ber of the American Die Casting Institute and 
orated steel insert in zinc alloy frame. Production y # one of the founders of the Certified Zinc Plan. 
several thousand. Result: maximum strength, functional 
design at minimum cost. Chrome plating adds to wear 
resistance and sales appeal 














PRECISION CASTINGS CO., INC. 
A SUBSIDIARY OF Harrisburg Steel 


coseroae ation 


FAYETTEVILLE, N. Y.—SYRACUSE, N. Y.— CORTLAND, N. Y.—NEW YORK, N, Y, 
CHICAGO, ILL.— CLEVELAND, OHIO—KALAMAZOO, MICH, 








does so many things 


so well! 


For the perfect working surface, 
for ghost-free prints, for proven 
stability -Clearprint Technical 
Paper has no equal. Since its in- 
troduction in 1932, other paper 
makers have strived to duplicate 
Clearprint’s quality. None has 
succeeded. Your drawings deserve 
this superior paper. Insist on gen- 
uine Clearprint, watermarked for 
your protection. 


THERE’S A CLEARPRINT PAPER 
FOR EVERY JOB 


Tracing Paper - “‘Papercloth” 
Technichart Graph Papers 
Federal Aid Sheets 
“Fade-Out” Grid Paper 


IN SHEETS, PADS and ROLLS 





YOU BE THE JUDGE... 
Mcke this simple 





( 


1. INVITES PENCIL AND PEN — 


Try Clearprint’s perfect work- 
ing surface with a 2H pencil, 
then with a ruling pen. Lines 
are sharp and clean — no 
feathery edges. 


2. NO GHOSTING — 


Erase some of the lines. 
Redraw and erase sev- 
eral of them repeatedly. 
Crease the paper, too. 
Then hold it to the light, 
or make a reproduction. 
Seeing is believing! 


NEVER CHANGES — 


Sheets in use since 1932 prove 
Clearprint does not tear or be- 
come “dog-eared” in the files. 
Its strength, transparency and 
printing qualities remain un- 
changed after extended ex- 
posure to age, atmosphere, heat 
and light. 


Make this test, too, on the paper 
you are now using. The differ- 
ence will convince you. 


Cif snysiat aT 
UL. _ _ Se 


TECHNICAL PAPER 


THERE 1S NO SUBSTITUTE 
Demand Watermarked Clearprint 


3/3] TiG j BELIEVING! | (1) Please have your representative call at my office 
\ $ 
a | 


Ask your dealer for samples, or send coupon | 


Adis aki sh tn ae ea als a ls ms a 


CLEARPRINT PAPER CO. PE 

1482 - 67th St., Emeryville, Calif. 

C Please send me Clearprint Paper samples, with prices, for 
the following uses:____ “ 


J 





Simplify your sealing problems... 





with Johns-Manville Precision moulded packing designs for 
pressure applications in hydraulic and pneumatic equipment 


1. Type “A” Packing Cups for pistons 
(the original “square heel” cup design) 


3. Uneepac Packing for rods and pistons 4. Hat Cup Packing for rods 


THE WIDE VARIETY of Johns-Manville Packing de- 
signs enables you to handle practically any sealing 
problem. The designs shown on this page are obtain- 
able in a broad range of standard sizes and in materials 
designed for either usual or special service conditions 


encountered in hydraulic and pneumatic equipment. 


and miscellaneous shapes to specification. See your 
local J-M distributor or J-M sales office for product or 
engineering data. Or write Johns-Manville, Box 60, 


7. U-Cup Packing for rods and pistons New York 16, N.Y. In Canada, Port Credit, Ontario. 


! 

i 

! 

1 

) Johns-Manville also produces oil seals, moulded gaskets 
=. 
1 

1 

1 

1 

1 

' 


NS-MANY 


¥| Johns-Manville MOULDED PACKINGS 


ePROvUETS 
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Waldes Truarc Rings Permit Better and More Economical 
Design—Fewer Parts, Faster Assembly, Minimal Rejects! 


Viewlex’s Change-O-Matic _ Connecting Arm Assembly 


Viewtex, Inc., L.1.C.,N_Y. solves a variety of fastening prob- Use of one Waldes Truarc Ring 
lems in their new model Change-O-Matic automatic slide consuming riveting over the f 
changer. Assembly time is speeded, parts eliminated, rejects connecting knob captive. A com 


lowered, and compact, economical product design achieved possible, rejects caused by poor rive 


Actuating Plate , 
and Pawl Assem ) 


Three types of Waldes Truarc Retaining Rings arsed Ve this 
assembly. One circular self-locking ring (Series 51 retains 
pawl return spring. One external E-ring (Series 5133) re a 


tains roller used to prevent gear motion during transport _ 
Truare E-ring (Series 5133) el 


hole and shoulder screw, reta 


cycle. One crescent ring (Series 5103) retains pawl which 
indexes gear. Second crescent ring retains sub-assembly 


Truarc Rings speed assembly, cut rejects, eliminate parts over-travel of gear. Assembly is rapid 


Whatever you make, there’s a Waldes Truarc Retaining Ring de- within a type 5 meial specifications and 14 different finishes 
signed to improve your product to save you material, machining Truarc rings are available from 90 stocking points throughout the 
and labor costs. They’re quick and easy to assemble and disas- U.S. A. and Canada 

semble, and they do a better job of holding parts together. Truarc More than 30 engineering-minded factory representatives and 700 
rings are precision engineered and precision made, quality con- field men are available to you on call. Send us your blueprints 
trolled from raw material to finished ring today... let our Truarc engineers help you solve design, assembly 


36 functionally different types ...as many as 97 different sizes and production problems. ..without obligatior 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 
‘ooltaeasieaeesinsentinantiaetionstinstiontiemetiieatiemstmatanstentemstemteesteminemter | 


Send for new catalog supplement Waldes Kohinoor, inc., 47-16 Austel Place, L. 1. C.1,N. ¥. 
. Please send the new supplement No. 1 which 


WALDES brings Truarc Catalog RR 9-52 up to date 


® (Please print) 
Name 
Title 
Company 
Business Address 


City Zone___ State 
RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more t wing S. Patents: 2.382.948: 2.411.426 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2 803; 2,491,306; 2,491,310; 2,509,081, 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal pater ro ticn established in foreign countrieg, 
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WH AT~—nanbLes LIKE CARBON STEEL? 


That's right. Worked with the same techniques as carbon steel, Lukens “T-1"’ 
steel can be readily welded without special joint designs or procedures. 


Although Lukens “T-1” steel is a tough, high strength, 
heat treated steel, designers and engineers will find that its 
ready weldability and excellent wear characteristics will pay 
off in design freedom and increased equipment efficiency 
Because this low carbon, quenched and tempered steel 
poses no unusual problems in welding, equipment can 
easily be fabricated, modified or repaired not only in the 
shop but also in the field. Three times stronger than carbon 
steel, this new steel has lighter weight and reduced thick- 
ness in comparison to heavier, thicker plates of carbon 
steel, thereby reducing material, construction and ship- 
ping costs. 

including the widest 
and heaviest plates available anywhere—makes possible 


Lukens’ range of steel plate sizes 





LUKENS 


bE 











“T-l" STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 


additional savings through the use of wider plates that re- 
quire fewer welded seams. Lukens “T-1” 
to the combination of wear and impact abuse lowers main- 
tenance and replacement costs, lengthens equipment life 


steel’s resistance 


The latest addition to Lukens’ complete line of carbon, 
alloy and clad steels, this new steel’s unusual combination 
of properties suit it especially to applications in pressure 
vessels, bridges, shipbuilding, construction machinery and 
general industrial equipment. On problems of design, 
material selection, application and fabrication techniques, 
Lukens offers full technical assistance. If you would like 
further information on Lukens “T-1” steel, write to: 
Manager, Marketing Service, 775 Lukens Building, Lukens 
Steel Company, Coatesville, Pennsylvania. 





To get the new, 28-page book on 
Lukens “T-1" steel, ask for Bulletin 781 











LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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Ss ©H MITE 


OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois (Suburb of Chicago) 


RHEOSTATS 


RESISTORS 


RELAYS 


TAP 


SWITCHES 


; 


PATENTED WELDED 
TERMINALS 


Ohmite welded terminals provide 
a perfect and permanently stable 
electrical connection that is un- 
affected by vibration or high 
temperature. 


“i 


HIGH TEMPERATURE 
STEATITE CORE 


This strong, rugged, steatite core 
has excellent electrical character- 
istic] , and a coefficient of thermal 
exponsion that matches the other 
resistor materials. 


" EXCLUSIVE 


HIGH TEMPERATURE 
VITREOUS ENAMEL 

This| special-formula enamel was 
developed by Ohmite after exten- 
sive| research. Its thermal expan- 
sioniis properly related to that of 
the 'steatite core, terminal, and 
resiqence wire. 





OHMITE 
MANUFACTURING CO. 


3611 Howerd St., Skokie, Mlinois 
(Suburb of Chicago) 


hae Kiki with 


-OHMITE 


RHEOSTATS © RESISTORS © RELAYS © TAP SWITCHES 


ALL-CERAMIC 
AND METAL 


Ohmite rotary tap 

switches are preferred by 

industry everywhere because 

they are compact, depend- 

able, all-ceramic and metal units 

ideally suited to a-c operation. 

They are available in the single-pole, 

non-shorting type with up to 12 taps. 

The self-cleaning, silver-to-silver con- 

tacts require no maintenance. The rugged, 

one-piece ceramic body is unaffected by 

heat er arcing. Two or three of these switches can 

be grouped in tandem to form multi-pole 

assemblies. Open-type models are also available for 
shorting and non-shorting applications. 


Write on company letterhead for Catalog 
and Engineering Marual No. 40. 


Ac RATINGS 


VOLTS | NO. TAPS 
150 to | 
150 





? 
3 
300" 
3 


150 Volts between 














See what adhesives can do for you... 


Af 


COMPANY 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


. 
er “SCOTCH” BRAN 4a é NSITIVE ADHE AF e “SCOTCH 


SHEETINGS @ 3M" A 
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GENERAL CONTROLS 


OF AUTOMAT CONTROLS FOR HOME, INDUSTRY AND THE MILITARY 


GENERAL CONTROLS « Pearex CONTROLS 


S AND CANADA 


SLOW OPENING GAS VALVES 


egulate 














MAGNETIC LEVER VALVES 7 THERMAL EXPANSION VALVES 


Genera! Contr K . « times more erful lever action Type V-2 


than unmat 








MAGNETIC GAS VALVES 


Magnet 





WARM AIR CONTROL 





GAS FUEL GOVERNORS 


ga k 





THERMOSTATS RELAYS AND TRANSFORMERS 


T-70 Thern tat Jistinguished by mpactne and beauty of Type R 

appearar f eina pace heat remote control systems 3 or heating 

Provide rapid re e to radiant as well a nvected heat. Snag tegral transformer. Norm 
action or mercury tch type thermostat with operating differ nt 

ential adjustable between 144° and 3°F. Heat Anticipator option 

4 tage types to 13 amperes are available for heating 














/ | 








PLASTIATRICS HELPS 
YOU CHOOSE AND USE 
PLASTICS CORRECTLY 


Are you getting the most out of the 


plastics you need? Do you have the 
best or the latest for your money? 
Are you satisfied that plastics are 


right for the job? That’s where Plas- 


latrics comes in to provide a 
continuous study, analysis and treat- 
ment of plastics . to understand 
prevent or cure plastics problems 
Dow, which produces polystyrene 
under the trade name Styron con- 
ducts studies in n ields of plas 
tics. For example, continuing studies 


' 
are undertaken on extrusion These 


’ 


are of significance to engineers and 


plastics molders 





iD wea 
/ / L. > Ge tar ae A 


DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


ls 





1" 


se 


DOW'S STUDIES ON IMPROVED SCREW AND TORPEDO DESIGN HELP MAKE 
POLYSTYRENE EXTRUSION A MORE EXACT SCIENCE 


Studies for the 


better screw and torpedo from poly- 


development of a 
styrene extrusion are good examples 
Manufacturers 


pped with a single 


of Plastiatrics at work 
using machines equi 
flight screw and torpedo arrangement 
like this one shown here can profita 


bly extrude high-quality polystyrene 


and get uniformly good 


results. One 
thing that was found in working out 
the details of this better 


that single flight eliminates blocking in 


screw Was 


one channel and flowing in another, 


a problem of the double flight screw 


that more often than not 


wide variations in product output 


produc es 


Further studies of the torpedo have 


led to extensive findings, relative to 
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the use of the torpedo screw, which 


are available by simply writing Dow 


Standard pressure gage 
studies another area of 
Plastiatrics development 


Extensive Plastiatrics studies in extru- 
sion have been made on the pI er 
design of dies, take-off equipment and 


cooling problems. Dow engineers, to 


gether with plastics manufacturers 
also developed a method for deter 
mining optimum = pressure ind 
providing reproducible extrusion p 
formance usit a Standard 


you can depend on DOW 


PLASTICS << a 














DOW POLYSTYRENE FORMULATIONS 


tyro AAA 1) 
















Working On GQ ume something ? / 





yout Gottleneck! Cut coupon for complete 


cataleg describing over 500 types and snl 
& MPB "suck as these O 


Dmoune PRECISION BEARINGS, INC., KEENE, N.H. 
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ALLIS-CHALMERS 


CONTROL 


--- Backed by Wide 
Application Experience 


As manufacturers of diversified industrial equipment, 
Allis-Chalmers has been called upon to solve control 
application problems in practically every industry. 
This specialized experience in coordinating power utili- 
zation is yours when you specify Allis-Chalmers control. 

7 pape ‘ ‘ call your Allis-Chalmers representative. His 

The Allis-Chalmers line includes control for every soiithitninieniRaiias tan Tena tae tee 
condition of motor operation. Functions include full Chalmers engineering departments ~~ 
or reduced-voltage starting, acceleration, speed control, experience gained in solving thousands of 
reversing or non-reversing, and dynamic braking. Built control problems... by complete research 
into Allis-Chalmers control is the type and degree of 
protection dictated by the application. Controls are 


available in general-purpose and special enclosures. 
A-4587 


ALLIS-CHALMERS © 


PAILWAUKEE 1, WISCONSIN 


ee 


@ For help on a specific control application 


and testing facilities 





Designs unlimited... 


when you plan your stampings with BOSSERT 


with the experience and skill that can translate your 
design ideas into practical, cost-saving metal stampings and assemblies. 
For over half a century, Bossert has been working with America’s leading 
manufacturers of metal products, providing solutions to a broad range of 
unique design problems. 


combined with the skill and ingenuity of experi- 

enced metal-working craftsmen in our modern fully-equipped tool and die 
department. 

with a range of large, medium 

and small presses and press brakes for every type of stamping and metal-working 

operation for all metals, including stainless steel. And Bossert can carry your work 

to any stage of completion with its facilities for fabricating, machining, welding, 


vrinding, plating, annealing and painting either parts or complete assemblies, 


For complete information on our facilities, write for bulletin B-1 


DIVISION 


ROCKWELL SPRING AND AXLE COMPANY 
UTICA 1,NEW YORK 








RIGHT ANGLE PUMP DRIVES designed an 
shown here installed in the San Diego muni 
Gear manutactures a comp 
right angle application. 


FORMERLY a prominent mill lost time 
changing gears for processing heavy 
grades ol Kraft board be« ause of addi 


and increased load which 


ae tle motor, Western Gear solved’ WESTERN GEAR CAN FILL YOUR MACHINERY REQUIREMENTS ! 


é two spe 
lrive with optional ratios of 6.94:1 and 
14.04:1 with 400 HP input in either ratio 
ear change , , s\t hatever the appt 
Western Gear engine 
Their recommendatiot 
experience accul 
the design testi! 
of virtually 
power transm) 
extensive b: 
machinery 
ranges fro 


motors to mammo 


Wesrern Gear 


j ) Lory ,; 
COGPPOTAMON 


ENGINEERS AND MANUFACTURERS 


PEACH PITTER which 
halve is ¢ 


peaches 


PLANTS AT LYNW 
BELMONT, SAN FRANCIS ALIF 
SEATTLE AND WH STON REPRE 


SENTATIVES (6 PRINCIPAL TIES 








Abrasion 
resistant 


\is all these things 
\es sand more ! 


Non-toxic 


NYLAFLOW the new POLYPENCO*® nylon 
tubing . . . now permits you to get all the advan- 
tages of nylon in pressure lines for lubricants, 


} 
il, coolants, process streams, and 


With all its superior performance, NYLAFLOW 
tubing costs less in some small sizes than copper 


tubing. And it costs much less than flexible 
Light weight rubber hose 


Corrosion 
resistant 
Another thing, NYLAFLOW costs less to install 
There’s no pre-bending no intermediate 
fittings no flexible hose attachments. Instead, 
NYLAFLOW can be run in continuous lengths 
and connected simply by using a standard metal 
compression or flare fitting at each end. Because 
it's flexible and light weight, NYLAFLOW tubing 
alsosimplifies prefabrication of tubing assemblies. 
Uses standard 


+, ner 10W vailabl S ‘ 
metal fittings NYLAFLOW tubing is n available in stock 


diameters and lengths. There are two grades: 
Type T with a tested bursting strength of 1,000 
SEND FOR NEW psi; and Type H, 2,500 psi. The tubing also is 
NYLAFLOW available in colors for color 
TUBING BULLETIN 


THE POLYMER CORPORATION of Penna. « Reading, Penna. 


. nylon... Teflon’ ...and other non-metallic shapes 





1] FULL FLOW OJL FILTER 
—Before oil goes under pres- 
sure to engine bearings, all 
harmful particles are removed 
by replaceable plastic-impreg- 
nated, full-flow filters. 


2 POSITIVE ROTATORS 
EXTEND VALVE LIFE. Ex- 
haust valve rotators keep valves 
turning, at all engine speeds, 
distributing heat uniformly 


6G NEW IH INJECTION 
PUMP: Single plunger type on 
four-cylinder models, twin- 
plungers on six-cylinders ... 
provide all cylinders equal 
amounts of fuel, precisely 
metered to load, whether for 
idling, maximum horsepower, or 
torque under over- 
load. New, harder injection 
plungers have up to four times 


maximum 


around the valves to keep de- 
posits from building up on 
stems and seats, and also to 
prevent sticking, scuffing, and 
burning. 


3 POSITIVE ALL-WEATHER 
STARTING. Seconds-fast, 
International Diesels start in 
coldest weather on exclusive 
gasoline starting system. Cylin 
ders are pre-heat conditioned 


7 HEAVY-DUTY FORGED 
CRANKSHAFT with large di- 
induction-hardened 
provides long-lasting, 
wear-resistant bearing surfaces 

. rifle-drilled for full pressure 


ameter, 


journals 


lubrication . . . dynamically bal- 


anced for smooth operation. 


> REPLACEABLE TRI- 
METAL BEARINGS provide 


to give complete, clean com- 
bustion, instantly, on switching mpression ratios 
to operation on Diesel fuel of over | t - providing 


4 ALUMINUM-ALLOY PIS- deters: 
TONS hove a thick crown at 
the top for rapid dissipation of 
excess heat direct to the « 


assure long-lasting, gas-tight 


seal for high c 


top fuel and 


5S SIMPLE, SINGLE-HOLE, 
INJECTION NOZZLE 


ng pre t ? n chamber 


and 
set at 
water. Hardened, replaceable 4 angle th, clean 
cylinder sleeves, three compre 
sion rings, with top ring ch 

oil control rir 


plated, plus two 


g 


pressure lubrication and th thr 
of hours of 


work. Smooth electroplating of C 


sands heavy-duty drilled passage nain and 


earing piston 
white alloy metal over coppe 
lead, precision bonded to a 
steel bock, carries heavy loads 
with minimum friction 


pins, ca 3 iming gears, 


ond valve rocker arms 


1O HEAVY FLYWHEEL 
helps t Jintain uniforn 

Y FULL-PRESSURE LUBRI- nder wide Irying load condi 
CATION for long life. Big tions. Available t 
gear-type pump delivers oil ard tches, fluid cou- 


speed 


natch stand- 


nakesofc 


longer life. precision clearance for full- under controlled pressure converters. 


plings, and torque 


Hour atter hour.. year atter year 
INTERNATIONAL ENGINES 


eee Stay on the job 


with least upkeep 


All International engines are built throughout to give 
you a full measure of power that stands up and stays 
on the job. They 
oughly tested materials under continuous, quality 
Pressure lubrication through rifle 


are precision-manufactured of thor- 


control inspection. 
drilled crankshafts and internal passages assures trouble 
free performance. Inbuilt precision is fully protected 
from dirt and grit under the worst of job operating 
conditions by the best of fuel, oil, and air filters. 


Heavy-duty radiators, power take-offs, and other 


There's a size and type of International engine 
to fit your needs... from 16'% to over 200 hp. 


factory-engineered power u 
to fit these long-life, money 
requirements. You can also 
ment in most makes of 
your nearest Internatior 


or Power Unit Deale 


INTERNATIONAL 


INDUSTRIAL POWER 


INTERNATIONAL 
HARVESTER 


MAKES EVERY LOAD A PAYLOAD 





NOW! 40-micron, self-cleaning filter 
It’s the new Cuno SUPER Auto-Klean 


Cuno’s new SUPER Auto-Klean is the first practi al, com- 
pact micronic filter for lubricating oil, hydraulic fluid, coolant 
fuel, and other industrial fluids 














Many times smaller than other micronic filters of equal ca- 
pacity, Cuno’s new SUPER Auto-Klean filter now makes 
possible economical, micronic filtration at high flow rat 
and eliminates the need for replacement cartridges in most 
cases. Here’s what it offers 
1. Full-flow 40-micron filtration with a self-cleaning filte: 
Positive protection against particles larger than 40 microns 
ac tually 0.0015 in.). All-metal filter can’t rupture o1 channel 
2. Easy cleaning. Just turn the handle—by hand or continu 
ously with motor drive. No interruptions for cleaning 
3. No cartridge changes. Ends operating costs if you've b 
using cartridge filters 
4. Low pressure drop, no pressure drop build-up. An 5 
2%” SUPER Auto-Klean filters 30 gpm of 200 SSU oil wi 
only 3 psi pressure drop—up to 75% more with slightly 
higher pressure. 

5. High capacity in a small package. Many times s 

than replaceable-cartridge type filters of equal capacity 
saves with lower initial costs, lower installation costs 

6. Easy to build into new equipment. Available for | 
housings (left) or in« orporation in sump or reser\ 
Works in any position 

7. Easy to install in old equipment. Fits existing Aut 
housings. You can ¢ asily replace most 2%” diameter « 


with SUPER Auto-Klean for finer filtration 


HOW IT WORKS. Dirty l enters inlet (1) at left ills housing Write today for comple te technical data 


1 


- lean ofl SUPER Auto-Klean for your new or existing eq 
rht. Dirt mbed Ask for ¢ atalog N SAK-057. Cuno Engine ering ( 
t by cleaner blades (4 removed through drain (5 tion, 20-1 South Vine Street, Meriden, ( 


A@ STATIONARY ROD _ 
FLOATING ¢ ; —— 


ROD 9 /] 


CLEANER 


CV 
+ & SA) 
Ne aah 2 
WAZ s MINOR DISC @\ 7s. 

7 MAJOR DISC 6S 


< 
FILTER ELEMENT consists S ked major and minor discs and FILTERS FOR INTERNAL PIPING (A and B abot 


er blade bearing against minor di mal] arrows show lined design plus the best inf 


Ie, hor ecty . ‘ m minor ] 
Hov I trictior etween m rand major di top external outlet (¢ pot ind line-ty pe 


4 } t t | 
left) are just a few of many other possibilities 


eT ENGINEERED FILTRATION 


Removes More Sizes of Solids From More Kinds of Fluids 


AUTO-KLEAN (edge type) * MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) * PORO-KLEAN (porous metal) 














GET AMERSTRIP: 


Why buy Amerstrip? Simply this: it brings you a finish 
tailored to your needs. High quality Amerstrip will minimize 
reject problems and improve the finished product. These are 
the best reasons, but not the only ones, for choosing Amerstrip 
cold rolled strip steel 

The metallurgical care that goes into making the Amer 
strip, the even temper that goes with every shipment, also help 
you cut rejects and costs, help you make steadily improved 
products of steel 

Amerstrip comes in the widest available range of analyses 
sizes, and finishes. You can get it embossed, coated, or in any of 
the standard finishes 

Specify Amerstrip 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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ie ; 
exploratory planning... 





can often mean tremendous savings in production 


SUCCESS OR FAILURE of your new product or tim- 
ing device may well depend upon cost of production. 
It may be sound in principle and design .. . may meet 
a specific need . . . but if it costs too much to make, 
out the window it goes 

Often a slight change in motor application or 
gearing will enable you to trim manufacturing costs 
to a practical and profitable figure. It is here that Syn- 
chron engineers can help materially. Just tell us what 


is expected of our motors* ... the general nature of 


the job the mechanism is to do, performance charac- 


teristics, and the proposed method of mounting. Send 


along a sketch if possible. 


“Workhorse of the Industry 


SYNCHRON 


Our engineers will submit their suggestions and 
a sample motor assistance which may save you 
many costly hours of research and testing. This service 
is strictly confidential, and available without obliga- 
tion to established, r 


Get in touch with your SYNCHRON representa- 


ated organizations. 


tive or write direct to the factory. You will receive 


prompt, efficient and courteous attention. 


FACTORY REPRESENTATIVES 


vd 

to 

pull up to 
speeds from 0.8 


SYNCHRONOUS MOTORS, TIMING MACHINES, CLOCK 
MOVEMENTS, AND MAGNA-TORC D.C. MOTORS 


HANSEN MANUFACTURING CO., INC. PRINCETON 5, INDIANA 


Established 1907 














what 

ALL- 
STAINLESS 
design means 











to 














horizontal 
plate 
filters... 


Constant filtration of chemicals, pharmaceutica em. And neither 
foods and liquids subject this horizontal plat oth, bright surf 
filter to pretty rugged corrosive, abrasive and ten mum of effort 
perature conditions. That’s why Sparkler Manu The fact i 
facturing Co. uses all-stainless steel « tronger, longer-la 
first of a ght ff corrosive your local Crucil 
lecting the best 


CRUCIBLE first name in special purpose steels 


Crucible Steel Company of America 





A look at your needs... 
through the eyes of our experiences 


You are looking at a typical group of 
precision parts each of which is being 
produced in large quantities by Moraine 
Products from metal powder. When 
you note the wide variation in shapes 
ind sizes, you will realize each part was 
designed for a specific application. 


What may not be obvious is the fact 
that, when Moraine Products is asked 
to produce parts like these, each part is 
carefully weighed in these terms: What 
will it be asked to do for the end product 


of which it will become a component? 


Because we purchase or manufacture 

for our own use, in our own plant— parts 
made by stamping, screw machine, 
forging, cold-heading, molding, and 
casting, we are familiar with a wide 
range of processes commonly used in 
industry. Consequently, our judgment 
can be considered realistic when we 
recommend metal powder and powder 
metallurgy as the material and the 
process best suited for a specific part. 


Other Moraine products include: Moraine power brakes Delco hydraulic brake fluids, 
brake assemblies, master cylinders, wheel cylinders and parts— Moraine friction materials 
porous metal parts—rolled bronze and bi-metal bushings —self-lubricating bearings, 


and automotive engine bearings 


Another Genera! Motors Value 


vision of General Motors, Dayton, Ohio 
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@ Any size 

@ Any Service 

@ Any Application, 
horizontal or vertical 

© Always available from 


Falk Controlled Torque Couplings Pere cost less per year of service e 


prevent damage from overloads 
i 


You get double protection when you connect your driving 
driven machinery with a Falk Steelflex Co | 
pling with the exclusive grid-groove desigr 
ence smothers shock and vibration; and second 
prevents damage and lowered efficien 
misalignment. 

Why have increasing numbers of key men in 
on Falk Sieelflex Couplings? Their experience ha: 
Steelflex Couplings prolong the service life of the 
trouble-free and need minimum maintenance ... are 
lubricate and disconnect ... and cost less per yea 
ordinary couplings. 

One basic Steelflex design—the type F ; 
adaptable to more than 90% of a ndustrial app itions. For 
applications involving danger from overloads, Modified Type FI 
Controlled Torque couplings (see column at left) are ideally suited 
There are numerous other special or dual purpose Steelflex couplings 
for unusual applications. Write to Department 247 for engi- 
neering bulletin, including selection and dimension tables 





THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF 
@ Motoreducers © Single Helical Gears 
@ Speed Reducers Herringbone Gears 
@ Flexible Couplings Marine Drives 
>. 


> 
. 
Shaft Mounted Drives ¢ Stee! Castings 
© High Speed Drives e Weldments 

. 


oof good name in industry © Special Gear Drives Contract Machining 





What other single 
design improvement 


yields so many selling features? 


adopting 
a Gilmer 


Drive, 


of course! 


Jensen Engineerir ( 


The ORIGINAL 1 


Complete Mixer 
installed on side of 


) “fue 











A good example is the JENSEN Model 
“BA” Shortstir Mixer*. Here is a simple 4-1 
reduction drive from motor to propeller 
shaft... yet look at all the new selling 
features the adoption of a Gilmer 
“TIMING” BELT Drive provides the 
manufacturer! (The quotes below are takeh 
verbatim from Jensen's own literature.) 


“The JENSEN Shortstir Mixer, using the 
Timing Belt Drive, introduces a simple, 
rugged method of transmitting power from 
the motor to the propeller. It is much more 
compact, weight is greatly decreased, 

and elimination of couplings provides 
considerably less overhang from 


the motor 


“Motor alignment is set at the factory and a 
‘single bolt* adjustment for initial belt 
tension is the only adjustment required 
for the life of the belt 

“A Nylon facing and steel cable tensile 
members assure an almost unlimited belt 
life. Positive engagement of belt teeth 
with pulley grooves prevents slippage, 
power loss, and overloaded bearings 
common to most types of belt drives 


Compactness greatly reduces vibration 


“No lubrication or belt dressing is required 
Oil, however, does not harm the belt. All 
the advantages of a positive gear drive are 
accomplished plus the quietness and 


economy of a belt drive.” 


Stock or special Gilmer “TIMING” BELT 
Drives are obtainable through your local 
NYB&P Distributor. Many design engineers 
are now making profitable use of the 
200-page “Timing” Belt Drive Engineering 
Handbook. If you are engaged in designing 
machinery and do not have a copy, write 
us On your company letterhead 


Nai V-BELTS AND “‘TIMING®”’ BELTS 


NYB&P INDUSTRIAL RUBBER PRODUCTS 








NEW WEBSTER 


Tandem Pump Combinations 





CUT COSTS FOR 
POWER STEERING 


and other Dual Applications 


OIL HYDRAULICS DIVISION 
W TER 
ELECTRIC 
RACINE - WISCONSIN 


~“ 4 ws r 
‘ ~¢ ~* 
eS w » 


MANUFACTURERS OF A COMPLETE LIN 


IS Wo =a 
S 


Wi bste r RY unde m P imp Combin itions were deve loped 
especially to meet the demand for power steering on 
vehicles such as lift 
They 


savings in all appli 


trucks, farm and construction 


equipmen provide opportunities for substantial 
itions where two separate hydrauli 
to be 


power circuits are served 


Webster’s Tandem Pump Combinations can be 
furnished in a wide range of capacities. For example, for 
1750 rpm installations, capacities of the larger pump in 
the combination can range from 4.8 to 29.0 gpm at 1000 
psi. The smaller pumps, normally used on power steer 
ing applications, have a capacity range from 1.0 to 4.0 
gpm at 1000 Ps! 

This new Webster development reduces in- 


stallation and equipment costs in many ways. 
For example 
Only one driving medium «+ Shafts of the two 


mated to operate from 
driving mediun 


a common 
ym thus eliminating the cost of a 
second drive unit 
Less hydraulic piping « Th wo pumps have 
1 common inlet, thus i the amount 


hydraulic piping requ 


ol 


Adaptable « If only e large pump is required 


ially, tl 


}uU 
ver pl le 


Compact design « | 
t roblems a1 


i lengt! 


sign of Webster pumps 
provides lexibility—enables us to 
adapt sta units to solve most special 
problems—thu naking substantial sav- 
ing r you. And you get the quality con- 
struction and advanced engineering char- 


acteristic of Webster’s complete line 


Write today for complete information 


eeee cocce mm 
mation on 


ump Combinati 
mplete Webster line 

No 

Title 

Compor 


Street 


. 
. 
+ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


City, Zone 
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FLEXLOC Micro locknuts meet designers’ need 


the smatiest ssemblies servomechanisms, clectl 


Design Lighter, More Compact Products 
with New FLextoc Micro Nuts 


Standard Miniature Locknuts Permit Design Engineers to Develop and Fasten Smaller Assemblies Safely 





FLextoc Micro locknuts are smaller and 
lar FLextocs of the same 
Wrenches of smaller size 


install them. Mating joints 





; ; be designed smaller—with no 
80 NF in strength or convenience of assembly 

464 NC- , ‘ 635 585 i FLEXLOC Micros have all the advantages of larger FLEXLocs 
One-piece, all-metal construction—nothing to put together 
72 NF- 2 ) J . come apart lose or forget. Use them as lock o1 

they stay put anywhere on a threaded member as 

»-56 NC-3 locking threads are fully engaged. Uniform locking 

>.64 NF P ‘ , 105 insure accurate preloading. There are no nonmeta 

to pop out or deteriorate. Moisture, dryness, oil, ten 

48 NC 90 8: b¢ to 250°F won't affect these Micro nuts. Just screw 

They lock and stay locked. Vibration won't shake them loose 
-56 NF-% 190 3 3 210 20 For complete information on FLExLoc Micro locknuts, 
yur authorized SPS distributor. Or write STANDARD 
PRESSED STEEL Co., Jenkintown 28,Pa 


Cor ul V¢ 


-40 NC- 


-48 NF STANDARD PRESSED STEEL CO. 











STANDARD FLEXLOC Micr: FLEXELOC LOCKNUT DIVISION 


I e in brass tI 


SPS for miniature nuts of other nvention nater JENKINTOWN PENNSYLVANIA 

















NEOPRENE 
DIAPHRAGM 


Valve diaphragm of DU PONT NEOPRENE 
resists water absorption . 


This improved flow control valve assures a constant 
rate of water flow despite fluctuating inlet pres 
sures. Aneoprenediaphragm, specially compounded 
for low water absorption and a very stable modulus 
of elasticity provides Line controlling element in 
this device 

Designed for drinking fountains, washing ma 
chines, dishwashers, and other applications where 
constant rate of flow is problem, the valve is 
simple and effective. Note the broad shallow V cut 
in the orifice (as well as the more obvious littl 
notch). As inlet pressure increases, 
diaphragm flexes into the broad V of the 


reducing the opening and throttling the flow. When 


the neoprene 
orice, 


pressure decreases,the diaphragm relaxes;the open 
ing is enlarged: and the flow rate remains constant 

The valve is designed to maintain constant rate 
at inlet pressures between 


of dow (within + 10 








NEOPRENE 2 


The rubber made by Du Pont since 1932 


GU PONT 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 








.. Stays flexible, resilient 


in the tempera between 


10 and 150 psi 


0 and 150°F 


The vaive 
give dependabie service in 
neoprene Du Pont’s chemi 


Next 


terial 


time your design « 


try neoprene. It has 
lems for designers over the ye 
reputation for trouble-free perforn 
served 


Remember, of all resilient materials, only neoprene 
has balanced resistance to 


-O ls, solvents, most « Low-tempe 


chemicals 


Pern 


stiffening 
anent distortion ¢ Sunlight or 
weather 


« Oxidation 
* Heat 


Air and gas diffusion 
Abrasion, cutting, 


chipping 


READ “THE LANGUAGE OF RUBBER 


t NOT! BOOK. M 


ame t r ling 


Ime 


ree NEOPREN 








Designers 


New machines with 7@/ ¢Z42 motors highlight 
“motor switchover’ at Machine Tool Show 


designers of machi 
better Tri-Cl 
redesigne 

¢ 


re compact m rs 


GOSS & DELEEUW exhibited multiple spindle tool rotating 


Tr ] aa ota enclosed far soled motors 


machines 


hp range drilling and feed drives 


MORRIS MACHINE TOOL COMPANY'S center column machine, dis- 
played at the Machine Tool Show in Chicago, uses several Tri-Clad ‘55 


motors. Note attractive appearance of motors on this modern machine. 


driving AMERICAN TOOL WORKS COMPANY uses Tri-Clad '55' totally-enclosed 


VAN NORMAN COMPANY exhibited Tri-Clad ‘55’ motors 
motor on its 32 speed Hole Wizard radial dr TEF 


wheel heads on several grinders, Also exhibited: totally-enclosed Tri fan-cooled 


struction assures smooth performance despite adverse atmospheres 


Clad ‘55’ motors for feed and spindle drives on milling machines 
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wn 


‘Digestl 


Tests prove G-E heavy-duty HCI switch 
provides extra safety margin of 66% 


Specify G-E circuit breakers 
for fast action, durability 


Ge I 


Highly-versatile control 


General Electric's SB-1 


General Electric Co., Apparatus Sales Division, Sec. C668-126, Schenectady, N. Y 
Please send me the following bulletins 
for reference or mediate project 
GEA-6200 Tri-Clad ‘55’ 3 
GEC.-1031 G-E Circuit Breakers 
GEA-4746A SB-1 Control Switcl 


CONSULT YOUR SWEEFT'S PRODUCT DESIGN FILE. You'll find everything 
electric for machinery manufacturers in the General Electric Section 


NAME COMPANY 


city STATE 
a. 


Mm TURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 





G.E. ENGINEERED the application of a totally 
enclosed unit-cooled d-c motor as a drive for 
this giant saw. Above, motor is at back left 
mounted with saw on movable bed. At left, sow 
blade is in front, with motor’s vent opening in 
view at top right. Motor is capable of handling 


ades even larger than the biade showr 


G-E d-c unit-cooled motor drives large 
circular saw, slices 43° aluminum ingots 


k 


r harmful materia 
better pi tected 


perating economies 


four big features 
mpact, top-mounted 


length 


motor 
tor power failure 
4. Easy access to inspection 
, . no tools required. Red arrows indicate 
i ventilation arrangement. Bulletin GEA 
. . _ ‘ 6091A gives complete details 
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PRODUCT HIGHLIGHTS 


New G-E control transformers: 
smaller, lighter, more dependable 
Featuring é .. ~ : Be tant 


+ 


* 


90 Pay 


wy 


Build in heat with G-E Calrod* heaters in 
hundreds of types, shapes, sizes, ratings 


rye f rt 
| I | 


install 


G-E selsyns automatically synchronize remote signals or controls 


= 


General Electric Co., Apparatus Sales Division, Sec. C668-127 Schenectady 5, N. Y 


immediate project 


Please send me the following bulletins for reference for 
GEA-6091A Unit ed d-c Mot 
GED.-2767 New Cont Tran 
GEA-2176€ elsyns 
GEA-586¢ Ca Heaters Ma Ma 
GEC.1005F Ca 1 Elect Heaters a Heat 
CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll! find everything 
electric for machinery manufacturers in the General Electric Section 
room.-t room 
signals; and SY 
vé y of other devices and systems 
ariety of other devices a ys en mom 


For details see GEA-2176C. 


NAME COMPANY 
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Designers 
Digest 


G-E Packaged Speed Variator 
Lowers Production Costs 


REDUCED PRODUCTION COST per 
machined is provided by the G-E Speed 





+ 


FOR EASY, LOW-COST INSTALLATION, 


; 1 ¢ 


_ 


ACCURATE SPEED CONTROL prov 


when powering high-speed saws 


r helps boost output, reduce costs 


ny ther machine tools 


FOR COMPLETE DETAILS 
Speed Variator and adjustable speed « : 
‘e Electrically operated 
Pp - peration ntact ir Ger "7 ker provides better 
Electri Apparatus Sales Off : ae ; : f aie gall a 
Motor and Generator 

Department, General Electric Company, 

‘ . ; " Standard, stocked control compo- 
Erie, Pennsylvania seid salient tus “as 4 


Direct Current 


ig! it | ICK 
nter 


Strong, rigid steel cabinet 
All devices identified { 


D-c overload protection 
Motor-generator set is 
truct and alignment 


ip 
4 


bao Aan at 





Separate belt-driven exciter has large har 


holes for quick brush inspec 


E” SIZE SPEED VARIATOR SHOWN WITH M-G SET ENCLOSURE REMOVED 
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TORRINGTON 


can make your 





than you can make them 


or buy them elsewhere 





These are typical of parts that Torrington produces daily by 
the hundreds or millions. If you use similar smail precisio 


parts, mail the coupon today for the Torrington Small mall Precision 


t i ot, Tereing= 
S$ 
* : , he Torrington 
Precision Parts condensed catalog. Even better, send a sketch, plese meet catalog 
i ‘ ) > ar ‘ea rive Vv ¢ : Parts com 
blueprint or sample part. We will give you a prompt a Please have a salesman call 


quotation which will mean substantial savings to you. \\\- 


/# THE TORRINGTON COMPANY 
(: Specialties Division 
\ 230 Field Street, Torrington, Conn 


TORRINGTON.////// METAL PARTS | | 
Makers of Torrington Needle Bearings 


January, 1956 





EDUCER 
PRoBLem?... 








Single reduction 
Philadelphia 
Herringbone Reducer 


If you have a problem involving high horsepower 
speed reduction with heavy shock loads, Phila- 
delphia Herringbone Reducers are the answer. These 
quality-built units are available in Single Double 
and Triple Reduction types, offering a wide selection 
of capacities and reduction ratios. The continuous 
tooth type herringbone gears assure evenly distrib- 
h tooth from the top to the 
hich means exceptionally 
quiet operation and 


uted pressure over ea 

working depth line, — w 

long life, minimum vibration 

Double reduction : 

maximum transmission of power Thousands of 
Philadelphia Leastel as ee 
+) t rinabone il 

Herringbone Reducer Philadelphia Herringbone Reducers are in daily use, 

in most every line of industry. Be convinced, send 

for Catalo j H.49 


HILADELPHIA 


INCORPORATED 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


—_ NEW YORK « PITTSBURGH + CHICAGO + HOUSTON « LYNCHBURG, VA., 
Neve sonueton BALTIMORE + CLEVELAND 
Philadelphia 
Virg ;eor &M hine p., Lynchburg, Vo 
Herringbone Reducer . 
Industrial Gears & Speed Reducers - LimiTorque Valve Controls 


Established 1892 








Perspectives 





ROCKETS BECOME 
POPULAR 


SATELLITE 
ONE PART OF 
LARGE PROGRAM 


SATELLITE ROCKET 
ENGINE NOT NEW 


IN DESIGN AND DEVELOPMENT 


A discussion on rockets or rocket ships invariably will draw a large 
crowd. For example, while the ASME was holding its Diamond Pubilec 
Annual Meeting in Chicago last November, the American Rocket Society 
was holding its 25th Anniversary Annual Meeting at the same time in the 
same city. W hile all the meetings were well attended, one of the most 
popular was the Space Flight Symposium. With eight panel members, all 
well known in the field of rocket design, the topic of discussion naturally 
was the earth satellite program, its problems, and what has been accom 
plished to date—that is, all unclassified information. The phase handled 
by the Defense Department—the launching rockets, the firing and observa 
tion sites, and ail aspects of the launchings—is classified, perhaps because of 
its connection with the intercontinental ballistic missile program 

[he proposal for an earth satellite vechicle (ESV) was made some 
time ago. At the end of 1948, the then Secretary of Defense, James \ 
Forrestal, announced that such study already was going on. Original 
planning for the International Geophysical Year (IGY) in 1950 also 


urged the use of ESV’s for scientific research 


[he upper atmosphere rocket and satellite studies (official ttle), is 
just one of twelve parts of the U. S. program in the (IGY), which starts 
in July of 1957 and continues to the end of 1958. Other items on the 
program: aurora and airglow; cosmic rays; geomagnetism; glaciology; 
ionosphere; longitude and latitude; meterology; oceanography; seismology 
and gravity; and solar activity. 

Chis international cooperative effort of gathering scientific data is not 
new. The first polar year was held in 1882 and 1883, when meterological, 
magnetic and auroral stations were first set up in Arctic regions. In the 
second international polar year 1932-1933, ionospheric observations were 
included. One of the reasons the IGY is being held in 1957-58 is that 
a period of maximum solar activity will exist at this time. The program 
will be greatly expanded, with different projects scattered throughout the 
world, The two previous international polar years were for the most part 


limited to the North Pole regions. 


Not generally realized is that the rocket engines which will push the 
satellite up to its highest point are not of some new design. What is 
new is that the rocket is of three-stage design, but will be using engines 
similar to those used in guided missiles like General Electric's Hermes 
missile, Glenn L. Martin’s Viking, and others. The real problem is in the 
timing and releasing of the different stages, particularly the last stage which 
must send the satellite on its course. It has been computed that a differ 
ence in velocity of 100 ft/sec will result in a difference in height from 


(¢ nmimued on pave isi) 








Why Bodine Motors 





were selected 





for Peck & Harvey 


Whiteprinters 





This is a P&H Whiteprinter. It prints and de 
velops black lin snd colored line whiteprin BODINE MANUFACTUR 
reproductions 


FRACTIONAL HORSEPOWL? 














ee 

ns of memos, forms, letters, docu You merely slip whatever 
, , , in t Thiteprinter 
iagrams. sketches, charts, reports into the Whiteprinter 
friend does 

your copy 


> you 


ters are powered by a Bodine Type 
20 H. P. motor 


Peck & Harvey Manufac 
of P&H Whitepriniers. 


The printer and developer mechanism of P&H h This gentleman is Mr 


1as given us valu- 
able engineering assistance 
and cooperation. We are par- 
ticularly happy with the é 
"know-how" at Bodine for the 50th Anniversary 
ory special motors we re- 
guire. Bodine motors are of FR ie [) | N = 
excellent quality, reflect- f ; 
, 4? gelailelsle) 
9st workmanshi 
ine workman p horsepower 


MOTORS 


in manufacture 


Mr. Harvey has some rather nice things to say Be sure your motor is as good as y< 


about Bodine Fractional Horsepower Motors For information contact Bodine 


see above 2260 W. Ohio St,. Chicago, III 








Perspectives 


CONVENTIONAL 
TELEMETERING 
EQUIPMENT 


SHAPE AND MATERIAL 


INTERSERVICE 
RIVALRY 


the earth of +60 miles. Also, an angular error of one degree will produce 
an error of 65 miles in the satellite's orbit. 

Che orbit will be elliptical—about 250 miles away at its closest pornt, 
and maybe 800 at its greatest—but will approach a circular one before 
dropping to earth. If the satellite drops too far into the atmosphere, its 
lifetime will be reduced due to drag. There are two ways to set the 
satellite on its course, and as yet no decision has been made as to which 
one will be used. One method is to consume two stages of the rocket 
going straight up to the orbital height, with the third stage firing at right 
angle to the line of ascent. This last rocket will build up a speed of 18,000 
mph betore dropping oft, allowing the satellite to continue on its way 
Che second method of launching is to send the rocket up on an angle so 
that at the third stage firing, the rocket will have leveled out at its orbital 
height while having forward momentum. 

['wo-stage rockets date back to 1946 when General Electric used a W At 
Corporal missile mounted on a German V-2 missile. In 1949 one of these 
two-stage rockets reached a height of 244 miles, which is more than the 
minimum necessary for satellite operation. However, the velocity was only 


5150 mph, about one-third that needed to establish orbital flight 


To control and relay back the information picked up in outer space, 
the equipment used will be similar to conventional devices, and in prin 
cipal, the same as that used in many previous rockets. The only difference 
is that weight and space is at a premium; therefore, miniaturized com 
ponents will be used. The power supply probably will be a Bell Labs 
solar battery. The power generated per square centimeter ts 0.015 watts 
\ chemical storage battery, which will be trickle charged by the solar bat 


tery, can be used for stored or triggered telemetering 


Not definitely decided upon is the shape of the satellite and the material 
from which it will be made. A sphere is perhaps best, for it always 
presents the same aspect in flight regardless of rotation. A cylindrical 
shaped object also can be used. When the decision is made, the deter 
mining factor will be how it will affect the life of the satellite 

rhe satellite could be made of aluminum providing its velocity is kept 
low enough in the dense atmosphere. For the same reason, plastic has not 


been ruled out. However, if these fail, stainless steel can be used 


As might be expected, the different members of the armed forces want 
to get into the act with equal fervor. The result ts a big squabble which 
could threaten the entire satellite program. As Dr. Fritz Zwicky, professor 
of astrophysics at California Institute of Technology, and chief research 
consultant of Aerojet-General Corp., stated: “All kinds of jealousies and 
bureaucracies are hampering the satellite program, and there has been 
too much ‘passing of the buck.’ We are working slowly, and are not in as 
good a position as people think.” The Navy, nevertheless, has the inside 


track, with most of the work done at the Naval Research Laboratory 





SPEED CLIP’ simplifies assembly, adjustment 
and servicing...and saves money! 


G& 
~ A The Westinghouse Television-Radio 


{ Division, Metuchen. New Jerse vy. needed 


WY a fastener to fill a complex fastening 
onsulted 


that fit 


wef Tinnerman was « 


requirement 
ind developed a spec SPEED CLIP 


the job pertec tly! 


Chis piece, steel SPEED CLIP i 
assembled quickly and easily to the 
coil. The Speep Cup, with 
is then simply snapped by hand into 


holes the chassis to lox k the 


one spring 


television 


tuning tuning coll 


attached 


twin mounting in 


TINNERMAN PRODUCTS, INC. 


Dominion Fasteners, Ltd 


Trefore 


Hamilton 


This SpeEEp Cup cuts 


And it 


adjustment of the television 


unit securely in place 


issembly line permits fast 


costs on the 
and simple tuning 
problem of blindly s¢ arch 


siot of 


coils, eliminating thx 


ing with a screw driver for the a special 


hex nut 


Find out how Spreep Nut Brand Fasteners can 


method 
details 
ior 


fastening 
for 


help you improve your own 


Ask 
of our Faste 


Bulletin No 


rinnerman representative 
Analysis Service 


youl 


or write 


ning 


336 


ana # Ohio 
is Aeroces 


12 eve 


Box 6688, Dept 


Ontario. Gr 
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aevek pime 


hie ved by t 


phy 
to be attained 
i ing ways and mea! 
f getting to t desired ve is to establish 
the type of mecl component t 


be 
employed 


hed this, the desig1 
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of a gric 
After the designer 
by which he will get the desired end result hi 
should make a diligent search to find out whether 
not the mechanisms or components 
might not s purchased finished 
parts. In many instal is search will be 
rew irded 1¢ 


to determine the 


established the method 




















jE PARTURE 


BALL BEARINGS 


) 30,000,000 rear wheel bearings 
Ron — can't be wrong! 


bene eeers 


This New Departure rear wheel application is an outstanding 
example of the advantages ball bearings provide designers for 
increased dependability at lower cost. 


As proved more than 30,000,000 times, New Departure Rear 
Wheel ball bearings permit the design of simpler, stronger, more 
foolproof axle mountings . . . and the savings ball bearings 
bring in machining, assembly, and axle parts cut production 
costs substantially. 


nnneed s New Departure Rear Whee! Bearings, mounted this way, elim- 
: ' 

o~ , inate locknuts, threads, and grooves—never require adjust- 

t ment. They are “‘Sealed and Lubricated for Life,’ giving the 


service-free qualities that have earned them the description 
“built to be forgotten”... and a reputation of outlasting the 
product they serve. 

—— Remember—leading manufacturers depend on New Departure 
TTT 


hited 


for outstanding quality and engineering service. 


NEW DEPARTURE SEALED BALL BEARINGS 
PROVIDE MINIMUM MAINTENANCE—LONGER LIFE 


New Departure offers a 
wide variety of sealed 
ball bearings for appli- 
cations of every kind. 
Full details on request. 

New Departure's Sealed-for-Life Rear Wheel Bear- 

ing is press-fitted to its seat—without need for lock- 

nuts, threads, or grooves to weaken the shaft. 


NEW DEPARTURE e DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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Germany’s 


Amazing 


Comeback 


National recognition and application of the 
powers of education, engineering and energy are speeding 


the nation to rapid recovery, and then some. 


GEORGE F,. NORDENHOLT, Editor, Product Engineering 


Never in world’s history has a bombed, burned, defeated, partitioned and ravaged 
nation staged in ten years a comeback such as that of Germany. Here is an eye 
witness account of what Germany has done and is doing, and the national spirit 
that stimulates the people to produce. Conferences and associations with German 
educators, industrialists,.and engineers and visits through factories, schools, govern- 
ment bureaus and engineering laboratories furnished the facts, figures and back- 
ground of this amazing story. 

rhe author is indebted to Gerald W. Schroder, McGraw-Hill World News, for in- 
formation on the operation of the Max Planck Institute and the German schools 


Copyright 1956 by McGrow-Hill Publishing Company, Inc 
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Germany’s 
Amazing Comeback 


NEWSPAPERS AND MAGAZINES are d rma German cutlery, plastics th The Hamburg American Line 


scribing the amazing comeb chemical products of many kinds, are North German Lloyd are be 


(germany Oniv ten vears ago Was finding their way to many foreign mal ng I ilized and soon again WI 
| . \ » } 1 > ry } or hetweer 
commonly considered impossib kets. What was deemed by many as 1a uxury liners plying between 


to experts ' impossible in 1945 is now an accom ri and German ports and 


that time, according 


es could Germany rebuild he plished fact. Germany as an industria freight steamers and tankers carrying 


ibed and burned cities, hi nation, is nOoW an important factor é ill over the world 


ished factories and blasted el Her 1955 industrial production is more How can this be possible? What is 


Even then she would s have than twice that of 1937, and in tons ha is enabled this defeated, con 


the machine il quip of steel produced in 1955 she will rank quer subjugated, bisected and 


had been confiscated by third, or possibly second totally destroyed nation 


Not within our will The tremendous impact that Ger rT it of the ashes of its 


Germany again h ror manys resurgence is having upon n only one decade again becon 


KS Of industry and commerce il world economy is just beginning to be Pov that must 


he recoonized? 
© PCcORNIZCG 


iny commentators, only ter eal It. British steamship companies are ne thing that Germans recog 
But it has happened iving contracts for the construction the ntiality of operating u 
German industry ts thriving again | tankers to German shipyards i leadership. This is both an asset and 


(serman trade is reaching all he German Volkswagen will soon Dil 1€ nti of the past 


orners of the world I van » assembled in a New Jersey an al i rea ‘gree be attributed to 


Made in Germany” is pearing on partly German owned pl: | mal f willingly and even 


machinery in Egy ndia rut is being built in St. Louis . I indly submitting to leadership that 


1 and many other lands n man Lufthansa has received ; romised much. In Adenauer the Ger 


i 


tion machinery in Africa and ma franchise permitting them to carry nans have recognized a man who will 
tools all over the world bear the — freight and passengers between U. S fight for them, who will resist demands 


the earmarks of “Made in _ cities and Europe and South American’ of the victors but yet is trusted and 


Germans are convinced that education is the most powerful force in the building of a nation. Here is a part of the Technische 
Hochschule Aachen, Like Cal Tech and M.LT., not much campus and no stadium. Laboratories and buildings are more important. 
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German trade is reaching out to all corners of the world 


tonnage has increased 146 per cent 
industrial production went up 85 per cent. 


since 1950. In the same period 


This seems to belie German prof’s complaints of shortage of lab space and equipment 
Here are students at work in the electron microscope lab of the Technische Hochschule 
Berlin-Charlottenburg. The professional looking white coats have many implications 





Bombings compelled the building of new 
factories which now operate at vastly 
greater efficiencies. Here is the way it 
looks, after the bombing and now re- 
built, at the Hanomag plant in Hannover. 
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The new Schiess A.G. plant at Diisseldorf is typical of the new German factories — much window area, lots of natural light 


and spaciousness. As the plant manager expressed it, “We give our men a chance to stretch 


good house 


Assembly line production of caterpillar type tractors at the Hanomag plant emphasizes the typical spaciousness and 


keeping of the German factories. Basically, the assembly operations are the same as used in American plants 
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Among groves and fields in Braunschweig, the Bonn Republic quickly established in 1947 the Physical-Technical Federal 
Institute, the counterpart of the United States Bureau of Standards, and serving both East and West Germany. 









































Industry contributes much to the German education which goes down to the “grass roots Here is a view of a part of the 


apprentice school of the Phoenix A.G. Almost every sizeable plant operates training courses 


Laboratory at the Physical Technical Federal Institute for testing of electrical components that are to be used in explosive 


§ ? 


atmospheres. 





Says a prominent German design engineer, “We cannot 
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This philosophy accounts for much of the low cost of German machines. 
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Tubular construction weldments 
and hydraulics figure prominently 
in the design of German machinery 
This Hanomag power shovel is a 


typical example thereof 


This hollow girder 
ENGINEERS IN MANAGEMENT or beam of the type used by 
Menck & Hambrock 

of Hamburg is made up of 
two plates and edge spacers, 
with the plates spot welded 
at the dimples. 

It saved much weight. 
German design concentrates 
on such material savings 
constructions. 


About half of these wheeled tractors being conveyor-line assembled will be exported 


rhe good housekeeping and absence of crowding is typical of most German factories 











German designers are quick to take advantage of new production techniques such as the Croning shell molding process. Here is 


a typical foundry using it, in many respects quite similar to American practice. 


rhis Heller machine strikingly illustrates the application of pictorial symbols on the control panels. Instead of having separate 
signal lamps, the buttons glow upon being depressed to indicate the circuit condition. 
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Many German factories export 40 or more per cent of their production. This is essential for the establishment of trade balances 


in their favor. To do so, the German engineers develop and produce low-price high-quality products. 
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In most German hotels 

the push button panels are pictorialized 
to indicate — “waiter, maid or porter.” 
The same idea is used for name plates 
and instruction plates on machinery. 


Drafting rooms in the German technical high schools can 
well be the envy of American educators. Note the curved 
ceiling to achieve uniform natural and artificial lighting. 
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Pictorialized panel 

used on a Heller machine tool. 
The operator need not know how 
to read any language and yet 

will be able to understand 

clearly the movements indicated. 
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rhe national thirst for scientific knowledge remains unslacked. 
Aachen is indicative of German attention to details as applied to education. 
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This view of one of the auditoriums in the Technische Hochschule 
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German industry is booming again. Here is view of Hannover with the Hanomag works in the foreground. Close inspection 
will reveal some of the scars of bombings. 


The ceaseless work of rebuilding German cities — the buildings are higher; the streets 


are wider. It is the counterpart of the activity seen in factories. 








Children playing on the street in front of these monstrous looking ruins did not know 


that they are the remains of the “Ministry of 


Transportation” headquarters of the 


Nazi regime. In one decade the memory of its collapse already begins to vanish. 
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Factors affecting the design of 
glands for sealing reciprocating ot 
rotary motion under extremes of 
heat and pressure; requirements fot 
seal material, gland design, lubrica 


tion, loading and surface finish 
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Fig. 4—Groove should be designed s 
that the enclosed pressure closes rather 


than opens the clearance gap 
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Fig. 5—Proposed groove design would 
take advantage of the coefficient of con 
traction to improve the seal at low tem 


peratures. 
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Fig. 11 \ V-O-ring design intended for accumulator and other reciprocating n f t ’ and 325 F. Fig. 12 is an 
alternate design with some modification of the groove shape. The V-O-ring of 13 has a teflon bi up ring used as an expander 
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Fig. 1—Bezel for Television Set. Change from stamping to required to attach fastening units. Die-cast section is 
zinc die casting with integral fastening lugs in this Syl- tapered and more rigid, and offers more opportunity for 
vania television receiver eliminated welding operations decoration. Finish includes a phosphate pretreatment. 


Redesign for Die Castings 


Design tips on reducing piece costs: integral fastening ideas, use of inserts and rib design 
to save metal cost; influence of cored holes, fillets, square corners, draft, undercuts; and 


cost potentials in flatness limitations, blanket tolerances, and surface preparation. 
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Fig. 2—Refrigerator Compressor Has Steel Cylinder 
Sleeves Die Cast as Inserts. Residential air conditioner 
made by York Corporation has two hermetically sealed 
compressors. Cylinder block is an aluminum die cast- 
ing with three steel cylinder sleeves cast as inserts. 
Large end of die casting serves also as end bell and 
mounting for the direct-connected electric motor. 


SOUND USE OF INSERTS 





Fig. 4—Automotive Transmission Extension. Redesigned 
from a gray iron casting to die-cast aluminum, exterior un- 
dercuts helped to reduce material cost. New casting weighs 
only a third as much as the sand casting. Die casting weighs 
7.7 Ib; wall thickness is 3/16 in.; die has a 20-in. core pull. 
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(ABOVE) Mop wringer bracket and 
bail ear as previously made by sand 
casting at left; zinc die castings at right 
gave lower cost, better accuracy and im- 
proved corrosion resistance. 


(LEFT) Electrical resistance heater with 
cast-in heating element: sand casting 
on right, die casting on left; fin thick- 
ness was cut in half reducing weight 
from 8 to $ Ib. 





























DESIGN 


Magnesium 
Castings 


Contribute to 


FEATURES 


ORIGINALLY DESIGNED to be 
the ultimate in low price and econ 
omy of operation, the Volkswagen 
has achieved these aims to a re- 
markable degree. Light weight and 
relatively high payload has been in- 
corporated into all models. The 
passenger car (below) weighs 1600 
Ib and carries an 850 Ib payload 
The “Microbus” (left) handles a 
1700 Ib payload and weighs only 
2400 Ib while a 2000 Ib commercial 
van will deliver a 2000 Ib payload 


Directional Stability of Volkswagen 


Announcement by Volkswagenwerk of Wolfsburg, 
Germany, that their Volkswagen will be produced in a 
recently purchased New Jersey plant refocuses atten- 
tion on this unusual car. Among the unique design 
techniques contributing to its light weight is the clever 
utilization of metals throughout the unit. One out- 
standing example is the use of magnesium castings 


recently described before the Magnesium Association 


by Ludwig C. Boehner, Chief Engineer. Proper weight 


distribution between front and rear axles of a rear 


engined car is a vital factor in achieving good steering 
control and directional stability. ‘The application of 
light metal castings to its heaviest units has given the 
road handling characteristics 


Volkswagen excellent 
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THE 36 HP AIR-COOLED 
opposed-piston engine is mounted 
at the rear of the chassis and drives 
the rear wheels. The heaviest 
units of the car are the engine, 
rear axle and the transmission as 
sembly. The overhang of these 
units at the rear of car necessi- 
tated the use of magnesium cast 
ings to minimize their effect upon 
the ratio of weight distribution be 
tween the front and rear axles. 

Weight of the unit (shown 
right) is 270 lb, the engine weigh 
ing 170 lb. A total of 36 lb of 
finished magnesium castings is 
used in the car. If these mag 
nesium parts had been made of 
cast iron, an additional weight of 
110 Ib would have been placed 
on the rear axle, resulting in an 
unsatisfactory weight distribution. 
The Volkswagen car has a 42:58 
front to rear weight distribution 
when loaded with four passengers 
and luggage. 


(continued om next page) 
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Conventional methods of produc 
ing animated films require hun 
dreds, if not thousands of pieces of 
artwork. Each movement is divided 
into a number of stages determined 
by the camera speed and a drawing 
is usually made for each stage. This 
is expensive and time consuming; 
too much so for many potential 
users of animation for sales pro 
motion, advertising, educational 
and training films. 

With these specific markets in 
mind, the Animation Equipment 
Corp., of New Rochelle, N. Y., has 
evolved a new approach to the prob 
lem. Often they found it is not 
necessary to have the individual 
characters move. Rather it is possi 
ble to duplicate many actions by 
mounting a drawing on a table and 
moving the table with respect to 
the camera. Refinements can _ be 
introduced by driving one part of 
a drawing with respect to another. 
lor example, a scenery background 
can be moved across the path of the 
camera to give the effect of a person 
or automobile in motion. The result 
is that a film can be produced with 
only a small fraction of the drawings 
otherwise required, in a much 
shorter time and with considerable 
Savings in cost. 
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PRODUCT DESIGNS Camera Stand (continued) 
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Constant Velocity Universal 


Joint Permits 
Packaged ‘Lest Facility 


Special universal joint built by Rzeppa Joint Division of 
Gear Grinding Machine Co., Detroit, Mich., eliminates 
alignment problems for Clayton Mfg. Co., El Monte, Calif. 
in connecting aircraft engines to dynamometer of pro 
pellerless test facility. 
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Plexiglas Used to Illuminate Washer Control Dial 


Light transmitting characteristics of the acrylic 


ee : Die-cast metal hub 
plastic Plexiglas are used advantageously by designers : 





of the latest Easy automatic washer. A_ uniformls 
lighted control dial has been produced which is illumi 
nated by a small, concealed lamp. 
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PRODUCT DESIGNS 


Hydraulic Unit Starts Engines 


Faster Over Wider Temperature Range 


A hydraulic starting system for 
i internal combustion 


Dayton, Ohio. This system called 
the Hydrostarter develops higher 
torque and more rapid accelera- 
tric starter and operates satis- 
factorily down to —40 deg F. 
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PRODUCT DESIGNS 


All-Electric 
Surface Grinder 


With Low Pressure 


Way Lubrication 





All-electric drive and control has been designed 
into the Model 824 Surface Grinder manufac 
tured by Reid Bros. Co., Inc., Beverly, Mass. Infi 


nitely variable table traverse has been obtained 





together with equally flexible cross feed. ‘The DRIVES AND CONTROLS 
grinder incorporates a new low pressure lubricating nit and d tors a 
system and rotary pump developed by Bijur Lubri 

cating Corp., Rochelle Park, N. J., for a constant oil 

film on the machine ways. Design of the grinder 

was under the supervision of Walter Fergnani, Vic« 


President, Reid Bros. Company. 
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AN AUTOMATIC LUBRICATION SYSTEM 

supplies a continuous oil film at constant thick- 

=, ness on table, cross slide and head ways, elimi- 

Flexible cross™ nating excess oil drip and inaccuracies caused by 

slide hose film variation. A rotary pump operates at con- 

stant pressure, as a spring-loaded plunger valve 

rides an eccentric groove on the pump shaft 

(above). As the shaft rotates, oil is drawn from 

inlet port to sweep area of groove, carried around 

for discharge into outlet line. The valve main- 

tains a constant system pressure of 20 psi. The 
feed rate ranges up to 27 cc per minute. 
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ONE ASSEMBLY OPERATION 

filled with liquid tin lelay | 
\ 16-station assembly machine that can be ae hegeece 
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developed by the Multra Corp. (subsidiary of this wheel thi 

Barnes Engineering Co.), Stamford, Conn. um that altert 
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Pneumatic Time-Delav Relays 
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Deenergized (B) Energized 


Fig. 2—Basic functional diagram of pneumatic time-delay 
relay with delay when coil is energized. (A) Deener- 
gized position of core and diaphragm and switch con- 
tacts. (B) Energized position, after time delay has elapsed. 
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Fig. 3—Affect of needle-valve adjustment on time delay. 
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How pneumatic time-delay relays operate 
performance characteristics; 
contact arrangements for standard and 


non standard relays; typical applications. 
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Fig. 4—Various types of switch and contact arrangements. Me 


chanical linkage of solenoid and central moving contact or con 
tacts is indicated by dashed line. All relays are shown in de 
energized position. (A) For this type of relay time delay begins 
when energized. (B) Time delay begins when deenergized. (C) 
his relay is identical to (A) except that an auxiliary sensitive 


snap-action switch has been added to provide additional switch 


(D) This relay is identical (B) 
with auxiliary switch added as in (C) 


ing functions described in text 


are energized 


Oil-pressure switch 
_. 


Solenoid valve 











a. 

1 

ot “u }——__-_—-4 
Time-delay relay- Motor 
Siow moke-instant breok Starter coil 





A-c line 





5—Slow make-instant break time-delay relay connected to 
delay starting of main machine-tool drive motor until lubrication 
has been applied to critical areas controlled by solenoid valve 
Circuit is shown in deenergized condition 


Main switch Motor ? 
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Time delays begin when relay coils 
Circuits are shown in deenergized condition 
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Relay Operating Functions 
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MORE ABOUT CONTROL COMPONENTS—Earlier articles 


on the selection 


and application of relays and control components 
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control and automatic control function: “Safety in 


D-C Motor Controls,” in 


systems for preventing injury to personnel, mechanical damage, 


for motor 


December page 193, describes relay 


rrom 1955 


page 129, discusses the 


and tire verheating Magnetic Amplifiers”, August 


advantages and limitations of magnetic 


amplifiers for switching, voltage control, and current control; 


presents a critical evaluation of input-signal requirements, pow 


er output, and response time in relation to the performance of 


vacuum tubes, gas tubes, 


May 


rheostats, variable rrmers, relays, 
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rotating amplifiers. ‘Pilot Control Devices 1955 page 
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pilot-control devices for automatic control are 


data on current ratings of standard devices are included 
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Control April 1954 page 197 


Operation, types, and application of electric-pneumatic relays for 


actuated Pneumatic and 


Electric Systems describes the 


control of circuits and pneumatic-electric 
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April 
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electrical pneumatic 


relays for pneumatic control of electrical circuits 


and Applications of Contactor Control 


Devices 1954 


page 204, describes the use of relays and 


trolling devices; typical applications described: speed, voltage 


and temperature control 


Fig. 7—(CA) Special machine used fi Oo nz and trimming 


top bead on cone used for shield ‘ of airport light 
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a, b,d follower guide dimensions, in 
c distance from cam center t 
lower arm pivot, in 
force at end of follower stem, Ib 
acceleration force, Ib 
total travel of follower, 
angular mass mom 
in.-lb-se 
length of follower 
cam speed, rpm 
normal load between 
roller, Ib 
cam shaft center 
work load (force on cutting tool, 
gas force, frictional drag of ex 
ternal forces, etc.), Ib 
radius measured from cam shaft 
center to follower roller center, in 
minimum cam radius, in. 
counterbalancing spring load, lb 
torque on swinging follower, in.-Ib 
icceleration torque, in.-Ib 
maximum cam shaft torque, in.-lb 
follower displacement, in 
tota! dead weight of moving parts 
of cam system including weight of 
roller and stem, Ib 
pressure angle, deg 
cam angle, deg 
angle between follower stem and 
the vertical, deg 
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Fig. 2—Effect of various cam profiles on pressure angles and forces. 


Previous articles of this series describe three basic steps in cam design: Part I 


Selecting the cam profile (February 1955, page 156); Part Il—Determining the 


maximum pressure angle (May 1955, page 155); and Part I1I—Calculating the 
minimum radius of curvature (September 1955, page 187). This article evaluates 
the loads in a cam system, including the effect of weight and frictional drag of mov 


ing parts, spring loads and pressure angles on radial and swinging follower cams. 
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full eight-power polynomial. Dotted line applies to radial follower example on page 181 
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Estimating 


Government 


Contracts 


M. J. 


f the United States is a very 
customer for a large 


Many concerns 


means 


Tue Derense DEPARTMENT 
ittractive 


dustr 


} 


DY CVCTY 


American in- 
strive to get government business 


segment of 


conceivable often even courting ban 


ruptcy and competition under these circumstances is 


tough. ‘The margin for error is small because specifications 


ire precise and profit is limited. Precise and complete 


estimating 1s imperative if 


followi ig 


erious losses are to be pre- 


vented. The examples and Fig. 1 illustrate the 


competition faced by ! ! mitract 


EXAMPLE NO. | 


Bid request was made for approximately 74,000 fire 


bombs. Many companies made estimates and bids on this 


der as it represented about $7,000,000 of business. ‘The 


successful bidder offered a unit price of approximately 


$77.00 each. A complete and precise cost analysis of 


required materials (quotations from at least three sup 
pliers) established that the cost of raw materials and put 
chased parts was $62,4213 per unit. Labor costs brought 


the price to $78.0203 per unit. Assuming an over-all 
operating overhead of 50 per cent of the labor cost (which 
is low for government work), and allowing for a minimum 
of production tooling the cost per unit would be at least 
$87.00 with no provision for scrap or rejects by govern 
ment inspectors 

Difference between minimum possible cost of $57.00 
and the bid price of $77.00 represents a loss of $740,000 
rhe tragedies in this case are: the successful bidder is not 
worth any where near $740,000 and will probably go broke 
before completing the contract; the Defense Department 
will not receive needed material; many reliable concerns 
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Guessing at material and 
manufacturing costs for gov- 
ernment contracts may in- 
volve serious losses. A pre- 
cise procedure is suggested 
with accounting sheets which 
provides estimates of mate- 
rial, labor, tooling and over- 


head expenses. 
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A bid proposal should be completely studied to estal 


lish the exact requirements to be met, including applicabl 
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production testing, preservation ind packaging requir 
ments, etc. This is a time-consuming and dull chore, but 


is imperative if accurate and complete cost estimates a1 


to be prepared 
A Detailed and Summary Parts List should be prey 


The form shown in Fig. 2 top 
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has been found very helpful for this and other summ 
cost purposes 
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it must be a d | \ 


the total cost or portions 
fit on direct lab 
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Hoisting and accelerating 
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Because the acceleration and deceleration of a hoist follows the same basic 


equations that apply to all machines with high inertia and heavy starting loads, 


this dynamic analysis is a useful guide when designing for . . . 


... Minimum Inertia 


IN HOISTS, as 11 
ment, one 

onditions may 
mover and t 


K¢ pt t 


Driic 
is not 


f OW 
i 


| XCCSssl 
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hoisting equipment can be 
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l flywheel, 


tending 
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shown in | 


move when torque 1s 
flywheel by either the 
Then, to 
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the inertia of ea 
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hoist drum shaft 
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multiplying by t 
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between it and 


torque ipphied 
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Force Equations in 
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Fig. 1—In hoisting machinery, the effort is usually supplied by either an engine 
or electric motor. A reversing prime mover (A) transmits torque to a hoist drum 
through gearing. If prime mover is unidirectional, (B), a clutch is used to engage 
or disengage it from drum for hoisting, while lowering is done by gravity. 
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Fig. 2—Equivalent system for hoist- 
ing machinery. To simplify solution 
of the dynamics problem, inertia SYMBOLS 
and torque of all elements are re- 
ferred to the drum shaft, by multi- wh 

plying by the square and inverse of canna iene aan Td , 

the speed ratio, respectively. ’ equivalent weight of flywheel 
applied equivalent instantaneous 
force of prime mover 


frictional force 





acceleration ol 


Lowering occelerotion, a, 


instantaneous 
celeration of | 
angular ac 

tion of drum 
equivalent moment 
the drum WR ¢ 
equivalent rad 
flywheel 

drum radiu: 

inertia force of load 

















inertia torque of flywheel 
Fig. 3—Effect of inertia mass on lowering nertia force 
acceleration for five values of drum radius. WR’ a/ ér 
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f flywheel 











EXAMPLE: mg 1000 Ib 


lent WR 50,000 Ib-ft’; 


dia 3.0 ft 


Required: Maximum 


celeration and the requir 


decelerate the load at the 


solved simultaneously Solution WR 
The effect of iner he hoist 1000 50 from which 
machinery can be derived from Eq __ ft/sec*. Neglecting friction 
Neglecting friction, the lower becomes 
celeration under the influence 


it re } 1000 (1.31 50,000 


> 9 


o 


1000 1945 


The lower 
Curves in g tted for increased to 2 
five different drum radi ev show WR)’ to 30,000 or by inc 
the various accelerations for differ diameter to 4 ft 
ilent WR? at the It would seem, therefore, that 
illus- drum diameter. should be as large a 
inertia possible to decrease the 
n the itio, and thus redu the 


energy to the rotating mass. Howe 
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Electrohydraulics 
in Machine Tools 


Last month the basic electro- 
hydraulic system was described 
with its advantages as a machine 
tool design philosophy that 
offers many and varied oppor- 
tunities for faster and more con- 
venient production control. 

This month specific Gebruder 
Heller designs are described. 
Each type of machine tool 
makes slightly different de- 
mands on its control system. A 
production milling machine, a 
large planer-miller, an automat- 
ic lathe and a special machine 
for machining crankshafts pro- 
vide examples of the versatility 


of electrohydraulics. 


A. DURR 


Niurtinget 


} 


é -roduction milling mac nee type, with electrohydrauli 
PART II—APPLICATIONS _ | h 


MACHINE TOOLS may be u dex the gene ’ 
wea aR ee General Purpose Machines 
hich are broad in applica l } rr 


manually or automatically controlled, and th ' 
ly con- the knee type milling machine. This mach 


purpose type; w 
pecial A machine much used in job and prod 
type; adapted to mass production, automati illing 


trolled, and often multi-stationed. With electrical com highly versatil tion, often 


} 
il 


+ +h, 


ponents borrowed from modern communication tech utput. The production milling machin 
niques for control, and hydraulic components to provid f unconventional design. It is 
the muscles, speed nd safety m ichieved hollow frame n tiol inti-vibrati 


v1 
} 1 


n both types vith high t 
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Fig. 2—Diagram of electrohydraulic system for milling 
machine of Fig. 1. HM—hydraulic motors, M—solenoid 
valves, MV—relief valve, RP—regulator pump—AV— 
drain valve, N—cam switch, E—high speed advance. 


Fig. 3—Automatic lubricating system, HM; . . . HM;— 
pressure impulses from hydraulic motors, ZP—gear pump, 
Z... Zs—counters, P; . . . P;—lubricating oil pump. 











Fig. 4—Operating panel with pushbuttons for 
motions and speeds of milling machine. 


For automatic control a multicam switch is provided 
for each direction of motion. With this switch a pre 
table will be automatically 
when the switch has been actuated. 


selected location reached 


Programmed control provides for an entire sequence 


units have been devel 
oped to serve this function and are interchangeable on 
the basic machine. The three units differ in complexity, 
1utomaticity, and number of operations which may be 
sequenced. ‘The simplest can control up to ten phases 
The most 
modified mass 


of such motions Three basic 


of program and must be preset manually. 
complex is intended for infrequently 


production. 
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Fig. 5—Planer-miller with electrohydraulic sys 


tem, three milling heads and pendent control 


Copying control provides for machining of irregulat 
shapes 


from templates or iccurately ind 
Additional hydraulic fixtures for 
ind tilting platforms or other attachments may be con 
nected to the hvydrauli 

Electrohydraulic 


or similar 


patterns 
smoothh revolving 
svstem 

features can be applied in the same 
manner to machine _ tools Thus the 
planer-miller shown in Fig. 5 also has a hydromechanical 
the table as well as for the 
of the 


motors, 


other 


feed drive for spindle and 


This 


pumps, 


transverse movement milling head system 


includes hydraulic regulating solenoid 
valves and hydraulic locking mechanisms for moving parts 

A sectional view in Fig. 6 shows the simple design of 
the feed unit for the table. Since an operating station for 
such large machines is subject to frequent changes of 
location, the entire control is mounted in an 
Fig. 7). 

l'o facilitate change of spindle speeds in varying job 
production, the gearing in this machine 
with clutches. The entire 


current control] system for the large 


overhead 


traveling cabinet 


is equipped 
magnetic communications 
electrohydraulic ap 
paratus is contained in one control station similar to that 


of Fig. 8. It 


each milling head 


comprises nine standardized units, two for 
speeds, hydraulic system) and one for 
platform drive 


control 


high speed, feed, feed adjustment 
units are mounted on a 


The 


plovs the same convenient connection means 


hinged chassis 


multiple knife-contacts whole wiring system 
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6—Cross-section of hydraulic feed unit 


Fig. 8 (Right)—Control station of transfer ma- 


chine with interchangeable standardized units. 


7—Cabinet for remote control of planer-miller 


General Purpose Automatic Machines 
ipplication of the electrohydraulic 


been possible to revolutionize produc 


By appropriate 
principles its has 
machines as well 
understood from the 

lathe with 


For setup 


tion on automati Pertinent principles 


may be following example of an 


utomatic electrohydraulic system 


md to machine single parts, 


| urposes 


manual control is necessary. Fig. 9 shows two ver 


sions, the upper with numerous push buttons, and below 
1 simple arrangement with few control elements. The 
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the drive clutches, and wl 


the knob is rele: 
the transmission shaft will sl 
But if 


sed br iKCS OI! 


down the spindl 
new speed is selected when th 
spindle is running, pressure and 
release immediately shifts to the 
+ 


new spindle speed S¢ lecte 


Automatic control of 
i machine may COM Prise il] 
main and auxiliary movements 

1) Speed 


sponding to the required cut 


program, COTT¢ 


ting speeds; 
b) Feed program correspond 
ng to the rates of advance 
c) Motion program for tu 
ind traverses, in » 21 


working ad 


ret slides, 
high-speed and 
vance; 
d) Length-of-travel prog 
travel within tolerances on 
3) Auxiliary-motion program, as fot 
ing work, approach, rotation, clamping 


ram, 


dime 


Special Purpose Machines 


Special purpose machin« 
tity production \ I 
machines of one typ¢ 
of the 


for deve lopment 


designer’s respon 


from a_ prototype ind 


Here ig 
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the approved 


be of 


re 
operators are availabl un, 
irdized units of electrohydraulic controls can 


It is therefor 


of electrohydraulic pe 


issistance 
machine in operati 


growing rapidly 
namely that | 


shafts 


will consider only one, of a spe 


machine for machining crank 
Round milling of the crank 
shafts requires a long series of 


pins On four- 01 


After 


maneuvel 


Out of numerous practi il exa npl 


I'wo way drum control boring machine with electroh 


simultane 


changing 


with 


or turning 


] 1] 
iteral shift of millin 
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rreat 
not surprising that the number 
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To hydraulic elements 
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Retrospect and Forecast 


Modern electrol 


I pment 


) 
EDITOR'S NOTE—Last month the first part of this two part 
article appeared in Product Engineering describing the bas 
underlying philosophy of electrohydraulics with sample circuits 
propel and des« riptions ot compon t de signs 


npt vely d nstratec pl ( These control principles are at variance with the design phi 

atic production line sh ig losophy currently popular in the U.S. as exhibited in the 

rhe mak up of the control s1 S oe Machine Tool Show last September. A review of some of the 

design features of these machine tools may be found in the 

from th November issue of Product Engineering, page 129, under the 
| 


hand and left-hand les ( ine, rical impu title “Selected Designs of Machine Flements 
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Resistance of Materials to 


Mechanical Corrosion 


A brief review of the causes of stress-corrosion, corrosion fatigue, 


impingement, erosion, and fretting, followed by guides to the 


choice of the most resistant materials, and remedies possible in design. 


RUSSELL W. HENKI 


I neer, Research & Developr 
Mig. Ce Milwaukee 


(CORROSION MAY BE DEFINI 


otress-corro mn cracking 1s 


material, with resultant 
hemical, mechanical, lectrocher 101 1 trochemical corrosion and a 


ombination of the 1 for safe stress level m 


Was designed i 
centrations on irface produce 


Commonly recogni 
corrosion If actual stresses are raised 


ivitation, stress 
strength of the material, failure results a 
[his type of mechanical corrosion 
surface is under tensile stress just 
strength of the material 

Stress may come from an applied load, as 
miter 


pingement corrosion, erosion 
termed mechanical because th 
bel 


mechanical itta k on the nater 


electrochemical reaction is usualh 

maintain the corrosive attack 
Except for cavitation, which was co\ d by previous y 

irticle in this seri see Editor's Note ( ( to working or treatment of the matcrial 

il types of corrosio ill b external loads are easily calculated by the desig 


machine member, or it may be an 


irtick each of the mechani 
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STRESS CORROSION 





Environment is critical in producing stress-corrosion 
cracking. The following is a brief outline of the metal- 
environment picture. 


COPPER BASE ALLOYS 


Brass: The brasses, alloys of copper and zinc, appear 
to be particularly sensitive to ammonia atmospheres. 
There is some evidence that CO, also affects this alloy. 


ject to this attack prevents making the statement that 
30-70 Cu-Ni is entirely immune to it. 30-70 is also 
excellent in its resistance to impingement corrosion. 
ALUMINUM ALLOYS 
Pure Aluminum; Commercially pure aluminum is 
resistant to stress-corrosion cracking to a high degree. 
Aluminum-Zinc: Aluminum-zinc alloys with 12 per 


Investigations have shown that with zinc content below 


systems are ultimately sub- 


residual stresses are less obvious and 


overlooked These 
1. Produced by 


working 


stresses may be 


non-uniform deformation during 


Due to unequal cooling from high temperature 


Induced when a material is deformed 


4. Resulting from press or shrink fits 


Set up in rivets, bolts, pins, etc. 
6. Induced when the surface of a material is stamped 
yr embossed 
7. Set up by 
volume changes 
8. Induced 


metallurgical phase changes involving 


it welded joints 


Environment is influential in stress-corrosion cracking. 
For some metals certain environments will cause cracking 
while other metals will not be affected. 
environment 


In general, an 
produces mild surface attack and 
highly localized attack is most conducive to stress-corrosion 


which 


cracking 
which 


Stress is always required and many environments 


cause stress-corrosion cracking barely attack an 


unstressed material 
Stress-corrosion seems to be the result of intergranular 


Product Engineering — January, 1956 


cracking in stainless, although as a class they are quite 
resistant to this type of failure. 


which is the 
ry areas i 
nobtiecns 
ed o1 igt hardened 
tructure in which the 
onstituent while the 1 
in this constituent Vhe 
the grains proper and a galvani 
of the grain boundar 
yf the reasons that 
ifter fabri | 


eating away” 
This is one 
ieat tre ited 


ition Dy\ 


carbides, which pr 
Otherwise, intergranu 


itmosphere 


he 
to return the 
to solution 
in a corrosive 
['vpical manifestation of a ( failure 
crack much like those associated with fatigue 


material in 


failure of 
Indeed, it 


reported fatigue failur 


1 non-corrosive environment 
now thought that many of the 
ognized stre ion failure 


were actually unre 


Stress-corrosion may be controlled by altering the en 
material, or the str level 


Obviously economic factors involving the 


vironment, the within tl 


material 





films, particularly oxides, which normally form on the 
surfaces of metals. Since the films no longer inhibit 
further corrosion, deep penetration is likely. 

While the failure in stress-corrosion cracking tends t 
be intergranular (grain boundary), that associated with 
corrosion fatigue is by transcrystalline fracture. Investig 
tions have shown that preferential corrosion along 
planes is the cause of corrosion fatigue failur¢ 
slip is a consequence of cold working of 
metals are highly susceptible to corrosion fatigu 

Corrosion fatigue forms a pitted surfac« 
small cracks at the bottom of each pit. This 
differentiate this form of corrosive attack from 
cal fatigue failure, in which there is normally 
rack The cracks run perpendicular to the d 
ipplication of the stre 

Remedies f corrosion fatigue are the 


mentioned above for stress corrosion. 


Impingement and Erosion Corrosion 


two classes of corrosion are 

ed I different degrees 
phenomenot As shown in Fig. 3, the attack 
of the abrasive action of a fluid striking the 


CORROSION FATIGUE material 


, ’ 
Accepted definition ven bv Speller 


; Caus: ( ion,” (McGraw-Hill) ar 
The generalizations have been drawn from the ae os de demenition of t 
corsion boot, by HH Unig, fm Wiley Sons. pe al te -eoenry 


Inc., sociated with turl 
1. There is no relation between corrosion fatigue limit 

2. In carbon steels, there is no effect attributable to carbon is generalh ed theory that the v 
content. : lu n which fluid is undergoing 

§ pal ibolic and fluid velocity at the duct 

zero. In turbulent flow, however, the fluid 
ind swirling through the duct. Here the relat 
between duct wall and fluid may be high 

It is the relatively high velocities as 


lent flow which sg to impingemen 





t sufh nt 
lectrochemi 
idherent « 
washed away | he action of the liquic a 
material to fur rrosive degradation 
ae . 
Erosion is inv where the velocities are 


pected or desired life of the part, its rep] ent nd high enough, perhaps, to even cause mechanical 


the danger in the event of failure will guid lc , of the met th y is not certain that this 
C E — caus¢ me likely that as before, intermediate 
orrosion Fatigue ‘ 

sion product is formed and removed at a high rat 


Corrosion fatigue has been described as ion mm Remedies at the disposal of the designer attempting to 


ipparent endurance limit due to the combined acti f eliminate redu mpingement or erosi 


] } 


ict mn te 
electrochemical corrosion and a cyclic str The rok the velocitv of the fluid or to select a materi 


ire 

of corrosion, as in stress-corrosion cracking ; that of esistant to thi rm of attack under the exis 

tress raiser. A surface discontinuity creates a stress con tions luci irbulence and the eliminat 

entration which raises the stress above the vield point uspended ria r small air bubbles will 
I'he role of cyclic stress is the same as in any fatigue greatlv in inhibiting this form of corrosive atta 

situation. Repeated cycles of tensile stress serve to open 

1 crack and keep it progressing through the member at Fretting Corrosion 

each successive application of the load, as shown in Fig , 

rhe crack propagates at a greater rate than it would in th I surface damage that 


that the cyclic stress |} s | king dow1 


presence of cyclic stress alone It is ge ral c esa vibrati contact und 





FRETTING — Resistance of Some lypical Materials 





POOR AVERAGI GOOD 
Aluminum on Cast Iron Cast Iron on Cast Iron aminated Plastic on Gold Plate 
Aluminum on Stainless Steel Copper on Cast Iron Hard Tool Steel on Tool Steel 
Magnesium on Cast Iron Brass on Cast Iron old Rolled Steel on Cold Rolled 
Cast Iron on Chrome Plate Zinc on Cast Iron Steel 
Laminated Plastic on Cast Iron ast Iron on Silver Plate ast Iron on Cast Iron with Pros 
Bakelite on Cast Iron ast Iron on Copper Plate phate Coating 
Hard Tool Steel on Stainless ast Iron on Amalgamated Copper ast Iron on Cast Iron with Coating 
Chrome Plate on Chrome Plate Plate of Rubber Cement 
Cast Iron on Tin Plate ast Iron on Cast Iron with Rough ast Iron on Cast Iron with Coating 
Cast Iron on Cast Iron with Coating Surface of Tungsten Sulfide 

of Shellac Magnesium on Copper Plate ast Iron on Cast Iron with Moly 
Gold Plate on Gold Plate Zirconium on Zirconium kote Lubricant 

ast Iron on Stainless with Molykot 


Lubricant 


ller bearing rac¢ l rta d i friction and minimize Py 
equate lubrication of the contactin 
mechanical wear pri surfaces t plet exclude th rrosive atmospher« 
duced by a relative ion between the two surfaces forced 


to a galling " rfaces. which is usually co Engineering, page 173, Dr. L. A. Petermann described the use 


" , " 5 | . 
together under is wear might be likened EDITOR'S NOTE—In the September 1955 issue of Product 


of ultrasonics to induce cavitation near the surface of various 


panied by a co! lue to the operating 


. . materials. Test results are included in this article entitled “Cavi 
ment The é rrosion products accelerate t pe 
; tation in Ultrasonic Equipment 
of mechanica ike a grinding medium | In June 1952 on page 189, “New Data on Stress-Corrosion 


Failure is characterized summarized a National Bureau of Standards’ investigation and 
ind deep pits in the at included a table of electrochemical potentials as influenced by 


} 1 stress. 
ire destroved and stré 


} 


“Corrosion Factors in Design and Lubrication,” in October 
loaded points where 


1952 page 142, were compiled by the staff from information 
may resu from International Nickel offering design suggestions for in 

creasing corrosive resistance. Ihe ettects of velocity, galvani 

for failure o = action, shelter from atmosphere, and lubricants are discussed 
Corrosion Resistance of Typical Laminated Metals,” ir 


onnecting I $ | " 
: 5 ! May 1951 page 211, was a one-page table showing resistance 


’ 7 
f+ ry] ring kK ( Ss. rivet 
vafts, « f eecring KNUCKICS, Tivel to heat, wear and selected corrosive materials and compounds 


Fretting corrosion may be controlled by reducing tl In July 1951, two associated articles appeared. The first 
lative motion li % the two surfaces Rougher “Corrosive Factors in Design,” by F. M. Reinhart, on page 101, 
discussed such factors as acidity, oxidizing agents, surface films, 
temperature, atmosphere and sea water on galvanic, concentra 
tion cell, stress and fretting corrosion. On page 158, “Recom 
mended Design Details to Reduce Corrosion” listed sixteen 
specific methods for corrosion control 











Fractional Horsepower Motors 


SIDNEY DAVIS, SERVOMECHANISMS, INC. 
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FIG. 1—SPLIT-PHASE. For constant-speed operations with moderate 
torque requirements: washing machines, oil burners, blowers, light 
machine tools. Lower in cost than capacitor-start motors. Range: 1/20 


1/3 hp. 


@ 
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~~Both 
windi 
ex cee 


FIG. 2—CAPACITOR-START. General-purpose motor suitable for 
heavy-duty applications requiring high locked-rotor torque and good 
running efficiency. Hoist service, fans, refrigerators, compressors, stok 
ers. Range: 4-} hp 
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FIG. 3—(A) PERMANENT-SPLIT CAPACITOR. Constant-speed mo 
tor for special-purpose applications such as: heaters, fans, blowers 
Other speeds can be obtained by switch arrangement (B), or by using 
autotransformers. Range: 1/20-} hp 


~ 
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Speed, percent of synchronous 











| Fig.! 

- ______— FIG. 4—REPULSION-START INDUCTION. High starting torque 
100 200 300 400 suitable for belt and chain drives in pumps, compressors, refrigerators 
Torque, percent full lood Becoming replaced by capacitor-start motor. Induction motor charac- 
teristics under load. Range: 4-} hp 


° 
re) 


FIG. S—SHADED POLE. Generally under 1/20 hp. Least expensive of 
a-c motors but has low starting torque and efficiency. Fans, small blow- 
ers, unit heaters. Range: 1/2000-} hp. 


@ 
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FIG. 6—SYNCHRONOUS RELUCTANCE. Constant speed regardless 
of load and voltage fluctuations. Teleprinters, sound recording, clocks 
Synchronous hysteresis motors can synchronize high inertias such as in 
gyro drives. Range: 1/3000-1/3 hp. 
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Both FIG. 7—UNIVERSAL. Popular because of high starting torque, high 
windi speed, small size and weight for given output. Speed varies sharply 
outed with load. Portable tools, vacuum cleaners, mixers, sewing machines 


Range: entire fractional hp 


Speed, percent of synchronous 


oe) 
oO 


} ig. FIG. 8—UNIVERSAL GOVERNOR-CONTROLLED. Speed is inde 
| pendent of voltage. Governor can be single speed or adjusted even 
100 200 300 400 while running. Business machines, typewriters, food mixers, movie 
Torque, percent full lood projectors. Range: 1/50-} hp. 
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Low speed Repu/sion motor - 
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Selection charts, schematic diagrams, speed-torque curves and typical 


applications for 12 types of fractional and subfractional motors. 
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FIG. 9—SHUNT 
a-c is not available or where variable speed is desirable 
field 
motor 


General-purpose motor used where 


Operates efficiently at many speeds by adjusting 


rheostat similar to 
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SELECTION CHART 
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Figs. 3, 


operating efficiency 
Figs. 1, 2, 3, $ 
Fig. 6 
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Adjustable speed—|! 
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Good starting torque—Figs. 2, 4 
A-c only 
D-c only 
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Strain-Gage Bridge 
Sensitivity Control 


How an adjustable resistance in series with the bridge voltage supply main- 
tains, increases, or decreases inst:ument sensitivity, permits use of gages with 
gage factors outside limits of instrument adjustment dial, simplifies calibra- 
tion procedures, and corrects for system errors. First of two articles on ap- 


plications of resistance control for sensitivity of strain-gage bridges. 


PETER K. STEIN 


Instructor, Mechanical Engineering 
Massachusetts Insticu f Technolog 





NOMENCLATURE 
Ri, Rs, Rs, R., — Resistances of the arms of a Wheat- 


R, — Value of R;, R;, R; or Ry when all are 
equal to each other. 

— Effective resistance of bridge alone, 
as measured in series with voltage sup- 
ply and resistance R,. 


— Resistance composed of R, plus R, 


R; 
R, 


— That part of R.oatet Seepeety by 
adjustment of variable resistor 
—- Fhab part of BR, lebaidd te velnogs 
supply and lead resistance to bridge. 
V — Total bridge supply voltage. 
v — Voltage appearing across bridge. 
E — Steady output from bridge. 
ASE — Incremental output resulting from 
varying one of bridge resistances. 
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Fig. 1—Electrical diagram of Wheatstone 
bridge, 


voltage supply, and series resistance. 
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to obtain numerous indicated strain readings on the 
instrument, depending on the gage-factor settings used 
on the dial. 


For any given mechanical strain beneath a 


gage, the product of indicated strain times gage-factor 


Slices 
ing 


used is a constant and is independent of the gage 
factor setting, but is equal to the AR/R caused in the strain 
So long 


indicated 


the mechanical strain as the manufac 


known, 


other gage 


gage by 
strain readings 


related to true 


turer’s gage-factor is 
obtained at any factor may be 


strain through Eq (12) 


Gage-Factor Adjustment Dial 
There 
dial 


1) To maintain calibration sensitivity for gages of differ 
ent gage factors, the primary purpose of the dial 


ire six principal applications of the gage-factor 


2) To increase measuring system sensitivity. For exam 
ple, if a strain gage has a gage factor of 2.20, sensitivity of 
the system may be increased 20 per cent by setting ti 

ige-factor adjustment dial to 1.83 and interpreting thc 

dings obtained using Eq (12 
ip : — 

3) To decrease measuring-system sensitivity. For rapid 
balancing, if it is desired to within 


instrument remain 


one particular range of the instrument (avoiding the us« 
of range-extension switches); it may be possible to do 
by manipulating the gage-factor control 

4) To accommodate gages with gage factors outside the 
range of the dial. If the gage factor of the gage 
side the limits of the 
relationship expressed in Eq (12 


lies out 


instrument adjustment dial, the 


may be used 

5) To simplify calibration procedures. Strain gages are 
frequently used in transducers designed to measure force: 
If the 
device is, for example, 930 micro-in. per in. pet 


r ] 
icasured 


torque, pressure, et calibration factor for such a 
unit of 
recommended gage 
1000 may be 


times the recom 


physical quantity when the 
dial, 
setting the 
factor 


strain, but tie 


factor is set on the 1 round figure of 
dial at 0.93 


Indicated 


obtained by 
mended gage train no longer equals 


] 


true transducer calibration 


constant 1s a 
round figure 

6) To correct for system errors. Whenever a 
factor F exists to account for attenuations in a 


measuring sy two methods of 


correction 
strain 
stem, 
ssible. First, 
m the gage factor dial (or used in the computations 
ind the indicated strain is treated as follows 


error 
the manufacturer’s gage factor can be set 


rue strain F) x (Indicated strain 

Second, using a gage factor on the dial, of 1/I 
factor the indicated by 
the measuring system will then be equal to true strain 
In this manner the gage-factor adjustment dial may be used 
ind the 
may be regarded as 


time 
the manufacturer’s 


page 


strain 


to account for any system errors, indicated strain 


readings from the instrument truc 


strain values. 


Design of a Gage-Factor Adjustment Dial 


Maintaining the nomenclature and symbols set up pre 


viously, let 


R, be a strain gage 
(GF), be the gage factor of gage R, 


correction are 


be the strain to which R, is subjected 
AR, be the strain-induced resistance change in R 


R = R = R, = R; = R, 
R., Rs, Ry are 


not active in terms of strain 


gages or fixed resistors and are¢ 
Sensitivity S, for a Wheat 


in be d 


dummy’ 


stone bridge rmed bv these resistors 
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Then, since 


initially balanced, using 


’ R 
1. (= +R ) 


maintam constant 
ther than (GI 
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idjust 


vhere (GI 1S rage facto 
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But 


] ] 1 ’ y 7 
rwdavdic nite ra gZe-SOUTCE ind 
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other 
tivity ire each composed of R,, the w 
le Te resistance, ind 


idded resistances 


and 


then 


} 
relationship 


uight-line 


} > 
ind ror any given 


EXAMPLI 
For R 0.05 and for a value 


1000/micro value of R,/I 


determine of the resulting 


vhen used witl ?0-ol rages. Minimum 


R, 
2.313 maximum 


ZeTo 


rom | q 


1.768 minimum 


Any calibration of the R, dial in terms of equivalent 
gage factor will hold only for gages of resistance R, and 
will 


resistance values ar¢ 


used, the 


1 
i 


no longer be meaningful when other bridge-arm 


used. In most cases where a carrier 


system is internal impedance of the carric 
effective load across 
terminals. This load may be approximated as (R 


in this case. Hence the constants in Eq (8) may be varied 


scillator wil vary with the 
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Gage-Factor Control. If 


Effect of Gage-Factor Setting on Initial 


Zero Instrument Reading 


gage factor dial and obtain on the 

1 directly indicated value of true strain 
Compensating for Gages of Resistance R 
Factor Outside the Range of Dial Settings. 
resistance R, is equal to the resistance fo 
was designed, relationshy 12) may be us 
Set any gage tacto ; lable on the 
in indicated strain 1 ing btain th 


strain €, 


Effect of a Gage of Resistance Other Than R 
gage of resistance R, different from R 
bridge, calibration of tl rage-factor dial 
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Fig. 2—Sieady output voltage (E) of the bridge 

plotted as a function of series resistance R, 

for various values of unbalance voltage I 
strain-gage setup over long periods of time, and where th« 
other 


1 2 
a sm il] cults 


measuring instrument is used for purposes in be 
tween stability measurements 

| 
factor ki 


the transducer-bridge is 


rence in ge 


setting may create a large equi ilent zero shift 


not perfectly balanced. 
ition of the gag 


reading on the measuring 


For 
bridge, the pos e-factor dial will 


t the zero 


bal inced 


not afte nstrument 


The next article of this series will describe 


MORI 
the design and 


COMING 
use of an automatic resistance compensator for 


elastic-modulus temperature changes of strain-gage transducers 





Self-Fluxing Brazing Alloys for Ferrous Metals 
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now are Deing us 
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Illinois In 
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vent these surfaces from oxidizing during the 


the reducing atmospheres 1 
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’ 
der 


ised for low temperature brazing o1 
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} no . nhes nle } 
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- 
atmosphere has the smallest amount 
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to plate 
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found that | | 
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TECHNICAL NEWS 


Gasoline Injection System 


Mixture control 
Priming fuel throttle body Foot throttle 
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pump A Idle speed adjusting screw 
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SCHEMATIC VIEW OF THE AMERICAN BOSCH GASOLINE INJECTION SYSTEM 
carburetor system used on automobiles. A simple arrangement, it should suggest many chang 
feveloped by the engine is lowered by 500 rpm, and a lower grade fuel may be used 


Gasoline Injection Svstem Readv for Automobiles__ 


American Bosch, long a manufacturer 
ot ft | ] 


How It Works. 
I 1] I li i¢ 





TECHNICAL NEWS 
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ARRANGEMENT OF 
Mixture control throttle body 
injection pump is the injection pump control 
body, the 


hood 
the 


under the 
directly on 


COMPONENTS 
is in center. Mounted 
Through the tube leading from the 
control 


SYSTEM 
oft 


INJECTION 
with cover 
top 


injection pump receives 


of this unit to the mixture control throttle 
shaft of 


which is transmitted to the pump 


control pressure metering the injection 


Injection Pump 








8 F E 


SECTIONAL VIEW OF INJECTION PUMP shows (A) face cam and plunger, which 
is reciprocated and rotated by the engine’s drive mechanism at } engine speed. The 
metering sleeve (C) fitted to the plunger is adjusted for fuel metering by the eccentric 
pin at the end of control shaft (D), which is linked to the pump control. Fuel enters 
sump (E) and during suction stroke fills the internal volume of the plunger through the 
radial ports (F) in the plunger and sleeve. As the plunger turns, the fill ports are cov 
ered at the end of the suction stroke and distributing port (G) lines up with one of the 
outlets (H). Fuel is forced out through spill ports (K) to sump for the part of the 


stroke determined by the metering sleeve position 





Materials Notes oe 


Aluminum mary aluminum 


pa ty 


luminum & Chemical 
Corp ocated in Ravenswood, West 
Virgini | will increase 
Kaiser's basic cap vy by more than 
50 per cent, and is only one phase of 
1 $280-million expansion progra No 

vernment aid, such 

Tf necessity 


us¢ d 


Plastics 
I-ngineers noted that the use 
for tooling pur 
in this 
$10-milh 
tota 
litanium 


titute, ¢ 


EDITOR’S ERROR: Th 


tioned incorrect I 1 taft 


} 
nl 


inswer i ppl Battelle Mac 
can only 1 mmend to the Steering 
Committee 


undertaken 
Steel 


marking ste 


} 


} 
i 


} ’ 
levcloped 


heat treating has been « Veelos i 
the LaSalle Steel Co.. Hammond, In ing and Belting Co 


diana. It machines 25 per cent 





faster than anneal 








100 per cent faster than he 
illovs. Applications replac 
heat treated and 

steels are claimed b Salle foil core which is bonded t icnoli Machine ‘Tools 


impregnated fiberglass fa 
Sandwich Material 
Mfg. Co., 1882 Moore St., San Diego Fire Retardent Paint 
1, Calif., ha | timated 65 per Army Engineers Res 
cent in lay-up time on the manuf velopment Lab. at Fort 
ture of giant aircraft pod ising immounced a group of paints which 
new highly formable sandwi COr will slow down the rat 
material. Measuring up t ft long ‘The paints do not 
ind 5 ft in dia, the pods are fabricated considerably in minim 


from aluminum Multiwave aluminum damage 
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TECHNICAL NEWS 


THE NEWS IN PICTURES 





THE XH-40, the Army’s new single-rotor, turbine-powered result from all-metal rotor blades and a new rotor hub 
helicopter designed by Bell Aircraft Corp., Fort Worth, sign. Bell claims an empty weight reduction of 35 per cent 
Texas. Using a Lycoming XT-53 free-power turbine, this a 100 per cent increase in payload, and a 43 per cent 

6-place helicopter has a vertical climb rate of 1900 ft per in cruising speed compared to similar reciprocating engit 


min, and hovering ceiling of 15,000 ft. The XH-40 is the driven helicopters now in use. The XH-40 can be tilted 
first helicopter to have in-flight blade tracking, a device to backward by pump-down skid wheels, permitting easy field 


trim the blades for smoother flight. Weight and wear savings repair. Mock-up does not have main rotor blades installed 


EXPERIMENTAL MODEL OF AN 
X-RAY motion picture apparatus cde 
veloped at the University of Rochester 
Medical Center is shown coupled witt 
an announcement by General Electrix 
that it is going into production of the 
first commercial units in this country 
The apparatus can be used in any posi 
tion with conventional X-ray equip 
ment, and has a picture taking area 
of 16 x 15 in. (conventional X-ray 
film is 14 x 17 in.). The device can 
be used with either 16 mm or 35 mn 
film and offers a speed range of 33 t 
30 frames per second. Heart of the de 
vice is a £/0.71 lens, and an electron 
triggering mechanism which turns the 
100.000 to 130,000 volt X-rays on and 
off up to 30 times a sec in synchroniza 
tion with the motion picture camera 
minimizing the X-ray dosage that the 
patient receives 








A DESK-TOP ANALOG COMPUTER, in ad- 
dition to offering more flexibility to large com- 
puting sections, also will find use in the small 
company where the amount or extent of the 
problems do not warrant a full-sized model. 
The Miniputer was developed by Saunders-Roe 
Ltd., Southampton, England, to solve simple 
aircraft flutter and vibration problems and sim- 
ultaneous equations; to analyze linear servo- 
mechanisms; and to train operators for larger 
machines. It can solve problems expressed in 
terms of linear differential equations whose total 
of variables, plus derivatives does not exceed 
ten. Printed tape facility can be built in if neces 
sary. Power unit is under the desk. Approximate 
cost in this country is $3000. 


AN AIRBORNE DIGITAL COMPI 
TER developed | the Missile ar 
Control Equipment Operations 
North American Aviation Inc., 
SSSR RRS being checked before installation i 
SSeeeeenee plane. Incorporating about 1000 trai 
: $3 63.63 8S aS at a as ? sistors, the computer will aut 
nat . 7 cally and continuously process in-fli 


_@@aaaause 7 data. The entire unit occupies 
so a on ahh tlt elo : - : three cubic feet, weighs 125 Ib, ar 
p= hn — 7 . uses less than 100 watts. It conta 


1 standardized printed circuit par 


for quick service and replacement 
was designed for U. S. Air Force 
and can continuously integrate 
quantities simultaneously and 
differential and trigonometri 


lems 


TAKING A GAMMA RAY PHOTO. 
GRAPH of a weld in a high pressure 
pipe using the small ASS52 gamma ray 
machine made by the M. Falk & Co 
Ltd., 5 Victoria St., London, S.W. 1, 
England. Device holds five curries of 
iridium 192. Series of illustrations 
shows (left) film in light-tight en 
velope placed in a tension holder over 
the weld in the pipe; (right) operator 
on the Opposite side of the pipe opens 
aperture of gamma ray machine allow 
ing rays to escape and make shadow 
photograph on the film. The machine 
can be set at any angle from 0 to 90 
degrees. A larger machine carries a 
load of 3-4 curries of cobalt 60 
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TECHNICAL NEWS 


Production Line 


Aluminum 
Die Cast 
Engine Blocks 


Rolling off an 
tion line 


experimental produc- 
right) at the rate of 
to 35 per hr from one machine are 
the first aluminum die cast 6-cylinder 
blocks. At left are the top and 
tions of the engine. Manu 
cturer is the Doehler-Jarvis Div., of 
the National Lead Co., ‘Toledo, Ohio, 
ywners of the world’s largest die cast 


ibove 


cngine 


bottom se 


ing machine—72 in., and capable of 


handling dies weighing up to 50 ton 
At the rate of 35 per hr, about 17 
Phe 


when 


lb of molten aluminum are used 


engine block weighs 50 Ib 


comes from the machine, and 
when trimmed. This is the larg 


casting made in aluminum 
cored and cast to 


to be drilled. The 


engine block in gray iron would weigh 


1 
holes ire $size; no 


holes have same 


Doehler-Jarvis estimates 


ibout 175 Ib 
the 


idvantage ove! 
block 
gained bec ius th 


the di 


r cent price 
nventional gray iron 
(ost savings are 

ily machining necessary on 
t block is to th 
iling areas. In 
heat 


confined maim 


iddition, because the 
conductivity of aluminum is 
higher than that of gray 
gine block of 


omplicated 


iron, an en 
wuminum 
cooling system 


smooth surface of the dic 


nts the 


istings pre 
occurrence of uncontrollable 
nd pockets 
flow. 
On 


restricting cooling water 
the basis of the work done on 
vlinder block, the development 
V-S8 


CK 1S under 


iluminum die cast rin 
wav which will weigh 


en 70 and 75 pounds 





Broad Defense Mobilization Base Out of Date? 


the Subcom- 


Congressional 


In Washington, with 
the 
Committee on the Economic Report, 


mittee of joint 


witnesses argue not only the ind 
protecting U.S 
from toreign competition on defense 
but the validity of a 
broad defense mobilization base in an 


H-bomb era. A 


ire requesting special protection from 


pros 


cons of industries 


grounds, also 
number of industries 


imports on the grounds that they are 


210 


essential to the national defense 
Watch Tariff, Product Engineering 
August 1955, p 123 
liberal 
the committee for a 
Policy, 


stricting of imports for defense rea 


Those wanting a 
foreign policy, such a 
National ‘Trad 


will campaign against the r 


THOT 


sons 


Chis ( 


Bolling, 
f 


ymmmittee, headed by Rep 
Richard S. Le 


Colonel, 


heard ghorn 


ormer Air Force ind con 


Itant to Harold Stassen on Disarma 
that th 
broad 
has been 
the devel pment of nu 


we apons. 


ment problems, say whol 


ncept of building i defens 


mobilization bas« rendered 


bsolete by 


whol 
of strategi 


Leghorn disagrees with thi 


idea of building stockpiles 


materials, standby armament produ 


tion capacity, and pools of special 
kills The that sucn i dc 
fel tup vould be useless in World 


War III,” 


reason 


says, “is that a 


Leghorn 
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substantial portion of U.S. industry 
it the outset. ‘The 
would be 


in weeks, not vears, long 


would be destroyed 
decisive phase of the war 
Over before 


reserve military production capacity 


could be made to count 
Leghorn feels that the huge 
this 


capacity would reduce the 


cost of 
maintaining standby production 
funds aV iil 
ible for creating such deterrent forces 


is the 


tical atomi 


Strategic air forces and the tac 
units 

[he opposite view is presented by 
Samuel Lenher, of the Synthetic Or 
ganic Chemical Manufacturing Associ 
He backs 


tion concept, and the protection of in 


ition the defense mobiliza 
dustries essential to national defens« 
those 


whose capacities have been expanded 


l'‘hese industries would be 


| 
to meet defense ntial civilian 


needs; industries easily convertibk 


from peacetime to wartime produ 


tion; those in which skilled manpowe! 


l 


IS necessary; those carrving on exten 


sive research; and those indu tries us 


ing domestic raw materials or whos« 


products would be idaptab] sub 


stitutes in time ft wal 


Continuous-Cast 
Bearing Bronze Up to 
9 in. Diameter 





Sizes of continuous-cast bearing bronze 


have been increased from a previous 
maximum of 5 in. dia up to 9 in. in 
diameter, and in a variety of shapes 
ind alloys up to 12 ft in lengt his 
innounced by 
the Continuous-Cast Products Dept., 
of the American Smelting & Refining 


Co 


advance has just been 


Asarco), Barber, New Jersey 
l‘he basic continuous casting process 
is the same, with molten metal sup 
melting furnace 


plied by an auxiliary 


being poured into water-cooled 
being 
pulled down vertically in 4-story high 
production 


from 


graphite dies, solidifying and 


lines. Diameters range 
to 9 in., with travelling saws 
ittaching themselves automatically to 
the continuous cast part to cut the 
metal to the specified lengths 


lhe 


tom-flow 


bot 


therefore, 


process is a gravity-feed, 


casting process; 
impurities such as dirt and dross have 
been climinated, with fatigue proper 
100 per cent 


Impact strength has been improved 


ties increased to 33 to 
15 to 100 per cent 
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COMING EVENTS 


JAN. 18-20 
Society of Plastics Engineers, 12th 
Annual Conference, Hotel Statler, 
Cleveland, Ohio. Subjects to be cov- 
tion mold 
} 


Chinec;©ry,; 


ered in the meetings: Inje 


in t nigut 


extrusion techniqu ind 


cloth, 


irradiation; foams; physical 


reinforcement by fibers 
elastomers; 
properties; research; tooling and molds; 
ind aircraft 
ind defense applications. For informa 
tion contact: §. A. McElroy 
Powder Co., : ion (¢ 
Bldg., ¢ 


iutomotive ipplications 
Hercules 


mmerce 


JAN. 30-FEB 3 
1956 Winter General Meeting of 
the Institute of Electrical 
Engineers, Statler Hotel, New York, 
N \ lhere will be 380 
ented in 95 sessions and 
Subjects ot i essions are 
in the 
ind metals 
land tr 


American 


papers pre 
ympo 

] 
electrical 


um 


developments hemical indus 


trv; mining petroleum 


ymmunicati insportation 


ind the text industr 


FEB. 7-9 


11th Annual SPI Reinforced Plastics 
Div. Conference, Hotel Chalfonte 
Haddon Hall, Atlantic City, N J. Sub 
ject of symposium to be Fatigue and 
Creep-Rupture of Reinforced Plastics 
Ihe | 


will bring together 
spe ikers 


sVinposium 
with the latest information, 


further in 
Authors who wish to sub 


pointing up areas needing 


vestigation 


mit papers should submit abstracts to 


C. R. Stock, An 
Stamford, Conn 


in Cvyanamid Co 


MARCH 12-16 


12th Annual Corrosion Conference 
of the National Society of Corrosion 
New York, 


variety of dis- 


Engineers, Hotel Statle: 
N. Y. There 


CuSSIONS ON: COT 


will be 1 
rosion principles; chem- 


ical inhibitors: steel 


metallut 
high 


rrosion pla tics; prote 


gy; power 


ind communications tempera 


ture tive coat 


ngs; and instrumentation 


MARCH 14-16 

Aviation Div., Ameri- 
can Society of Mechanical Engineers, 
Hotel Statler, | Angeles, Calif 


Conference, 





MARCH 19-23 


24th 
position of the American Society of 


Annual Convention and Ex 


lool Engineers, International Amph 


aT > WV | 
xd PCI Wil 


tours have 


MARCH 26-27 

Instruments and Regulators Div., of 
the ASME, Conference, Princeton 
University, Princeton, N. J 


APRIL 10-12 

12th Annual Meeting of the Metal 
Powder Association, and the 1956 
Metal Powder Show, Hotel Clevelan 
( lan Oh Lh neect ‘ 


truct 7 art earin 


APRIL 11-13 
The 7th Region Technical 
ference, of the Institute of Radio En 
Hotel Utah 
tah. Program of t 


Con 


ginecr;s, 


g 
{ 


APRIL 18-20 
National Research Con 


ference, sponsored by the Armour Re 


Industrial 


search Foundation 
th Anni rsa 
lechnol 


MAY 14-17 


First 


onvention 


Design Engineering Show, 


Hall 


nother 
ter ils Sh 





A MESSAGE TO AMERICAN INDUSTRY * 


The National Merit Scholarship Corporation 


Business is Offered Big Dividends 
on Investment in Higher Education 


Business firms searching 
for a satisfactory avenue to 
provide financial aid for 
our colleges and universi- 
ties now have a new oppor- 
tunity of major importance. 
It is provided by the Na- 
tional Merit Scholarship 
Corporation, which has of- 
fered to devote $8 million 


to matching, dollar for dol- 





The McGraw-Hill Publishing Com- 
pany is availing itself of the opportunity 
to establish ten National Merit Schol- 
arships. They will be known as the 
McGraw-Hill Merit Scholarships. The 
scholarships are to be awarded to qual- 
ified candidates for a four-year college 
course in the fields of science, engineer- 
ing and the other professions and the lib- 
eral arts. There will be no limitation, 
beyond the appropriate professional ac- 
crediting, on the college or university 


ONE OF A SERIES 


school graduates do not go 
to college. The principal 
reason is that they do not 


have the money required. 


To Save Unused 
Brain Power 
The National Merit 


Scholarship Corporation 


will strive to eliminate this 


lar, gifts by business firms 
for college scholarships 
and supplemental gifts to 
the institutions where the 
scholarships are used. 
The National Merit 


Scholarship Corporation, 





selected by a successful candidate. As 
part of a continuing program to aid high- 
er education and educational institutions, 
McGraw-Hill is happy to be able to share 
in what it believes to be the constructive 
of the National 
Merit Scholarship Corporation. 


educational endeavor 


dangerous neglect of top- 
flight ability. To this end 
it is inviting the nation’s 
high schools, numbering 
more than 24,000, to par- 
ticipate in its program by 





designating as available 





an independent agency fi- 
nanced initially by gifts of $20 million from the 
Ford Foundation and $500,000 from the Carnegie 
Corporation, has three major purposes which are 
closely related. They are: 
1. To locate those of the nation’s young men 
d 5 
and young women who are best equipped to go 
to college. 
2. When necessary, to help these young peo- 
ple go to college by giving them financial aid. 
3. To help colleges and universities meet the 
full cost of the instruction of those to whom 


National Merit scholarships are granted. 


At present about half of the nation’s top high 


candidates for National 
Merit scholarships the top 5 percent of their senior 
classes. Those so designated are then invited to 
take a series of tests and to submit reports designed 
to assure selection of the very best talent in each 
state. The number of scholarships to be allotted to 
each state will be proportionate to the number of 
high school graduates in the state. 


The winners, the total number of whom will be 
determined by the amount of money the Scholar- 
ship Corporation has available, will be eligible for 
awards. For those who need no financial help to go 
to college there will be honorary awards of $100. 
For those who must have help the Corporation will 
grant scholarships covering as much as necessary 
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of the cost of instruction and living expenses for 


a four-year college course 


Colleges Get Financial Help 


The provision of funds to cover the students’ 
expenses does not, however, solve the financial 
problems faced by many colleges. That is because 
the tuition charges paid by the students do not 
cover the cost of the instruction. The deficit must 
be met by drawing upon endowment funds, gifts, 
grants, and other available sources. 

Consequently, to prevent holders of National 
Merit scholarships from imposing any additional 
financial burden on the colleges and universities 
they elect to attend, the ( orporation will make a 
supplementary grant to these institutions. The sup 
plementary grant will be the equivalent of regular 
tuition charges made by the school, with a top 
limit of $1,500 a year for both the tuition and the 
supplement. 

\s the scholarship grants to the winning stu 
dents will vary, depending upon how much finan- 
cial help they need, so will the supplementary 
grants vary from one college to another, depending 
on their regular tuition charges. However, it is 
anti ipated that on the average the full cost of a 
National Merit scholarship—including aid to the 
student and the supplement to the college—will be 
about $1,500 a year. 

Many business firms will find a compelling ap- 
peal in a program which is designed at once to 
mobilize the nation’s intellectual resources more 
effectively and, in the process, give very badly 
needed financial help to our colleges and univer- 


sities. 


Two For One Return Offered 


However, there are numerous other inducements 
to business firms to finance National Merit schol- 


irships. These scholarships may: 


1. Carry the name of the firm or be named 

in honor of someone designated by the firm. 
Be limited to use in types of colleges of 

particular interest to the sponsoring firm 

3. Be limited to a college course, such as 
science, engineering or liberal arts, of special 
concern to the sponsor. 

1. Be restricted to candidates or institutions 


in geographic areas spec ified by the sponsor. 


In addition to these advantages there is a special 
financial inducement to help the Merit Scholarship 
program. It is that for every Merit scholarship a 
firm or individual finances, the Corporation will, 
up to the limit of $8 million, match the funds and 


make another National Merit scholarship available 


There are many good ways of helping our finan 
cially beleaguered colleges and universities, and 
many corporations are already using one or mor¢ 
of them.* For those « ompanies that can do so with 
out embarrassing complications one of the best 
ways is to make unrestricted gifts directly to the 
institutions. But this new way provided by the ere 
ation of the National Merit Scholarship Corpora 
tion (Address: 1580 Sherman Avenue, Evanston, 
Illinois) has the broad appeal of serving two pur 
poses of transcendent importance simultaneously 
The purposes are to see that our best brains are 
fully trained and utilized and that our colleges and 
universities, crucial contributors to this process 
are helped at the same time. Business will serve 
the nation and its own community well by giving 
the National Merit Scholarship Corporation gen 


erous help. 


ire discussed in a pamphlet, “BRusiness 
und Universities,” which embodies a se 
which appeared in all McGraw-Hill publications. Copir 
the pamphlet can be obtained without charge by addressing 
the Department of Economics, McGraw-Hill Publishing Cor 
ny. Inc 530 West 42nd Street. New York 36. New York 
ethods of helping our « eges and universities finan« 
yutlined and discussed in a pamphlet Aids to 
porate Support of Higher Education,” which may be obtains 
without cost by addressing the Council for Financial Aid 


Education, 6 East 45th Street, New York 17, New York 





This message ts one Of @ Series prepare d by the 
VcGraw-Hill De partment of Economics to he bp 
increase public knowledge and understanding 
of important nationwide deve lopme nts that are 
of particular concern to the business and pro 
fessional communuy served by our industrial 
and technical publications 

Permission is freely extended to neu spapers, 
groups or individuals to quote or reprint all or 


parts of the text 


Keuata UV Mebre— 
PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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e, you can have the advantages of 


plug mounting 


in all these Automatic Electric 


relays 


CLASS A: 
The “all-purpose” relay for use where first 
cost is important. Gives long, dependable 
service. Size: 4%” x 2%6" x 17%". 


CLASS B: 
Made for extremes of lorg service life and 
dependability — often exceeding 400 mil- 
lion operations! Size: 44%” x 234." x 1%". 


CLASS F: 
Low operating power makes this relay espe- 
cially desirable in a.c. circuits where relays 
function without specified operate or release 
time delays. Size: 4%” x 1'5/6" x 1%". 


CLASS S: 
Made for exacting miniature requirements. 
Used in aircraft where resistance to shock 
and vibration is needed in a small, light, 
reliable relay. (For printed circuit applica- 
tions—see below.) Size: 2°46” x 2” x 1%". 


CLASS Z: 
Provides maximum timing in a “small-as- 
possible,” low-cost relay. Compact, light, 
resistant to shock and vibration. Size: 3%” 
x 2%" x 11%". 


“PLUG-IN” RELAY FOR PRINTED CIRCUITS. 
Design of coil and spring terminals permits 
direct insertion into printed circuits with 
high-conductance connections, easily sol- 
dered. Bearing design gives up to 120 
million operations without readjustment or 
relubrication. Size: 1%” x 1544"-1%" (de- 
pending uponnumber of contact <prings)x1”. 


214 


For any application, you can choose an Automatic 
Electric relay—a top-quality relay in every way—with 
the additional advantages of plug mounting: 
Minimized inventory—When you standardize on 
plug-in relays, you can often interchange the same 
basic relay in many models of your equipment. Thus, 
you make substantial savings by reducing your inven- 
tory costs, speeding assembly. 

Fast, simplified inspection and maintenance — Plug- 
in relays permit periodic bench inspections with almost 
no “down time’”’ involved. Entire banks of relays can be 
removed for testing, and then replaced, in seconds. 
Simplified replacement— Plug-mounted relays can be 
replaced quickly and easily at otherwise inaccessible 
points in your equipment. Even an unskilled service 
man can replace relays in a matter of seconds without 
tampering with circuit wiring. 

You can select Automatic Electric plug-in relays from 
five basic types and thousands of individual assemblies. 
Send for Relay Circulars 1800 —1804 —They give 
complete specifications, dimensional drawings, and help- 
ful information. Address Automatic Electric Sales Cor- 
poration, 1033 West Van Buren Street, (HAymarket 
1-4300) Chicago 7, Illinois. Jn Canada: Automatic Elec- 
tric Sales (Canada) Ltd., Toronto. Offices in principal 
cities. 


® 
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Calculating Mass Moments of Inertia 


M. KLOOMOK 


Manager, Scientific Computation Lab., International Business Machines Corp 


R. V. MUFFLEY 


Associate Engineer, International Business Machines Corp 


I'WO NOMOGRAMS PROVIDE A MEANS for quickly 
ialculating mass moments of inertia of cros 
sections of any shape and for any material 
The bar nomogram is restricted to cylinder 
than steel by mul 


tiplying chart value by material factor C,. 


Convert for materials other 


which is the ratio of density of given ma 
terial to density of steel. Scale factors C, and 
C, are used to compensate for lengths and 


+ 


diameters outside range of scales 


EXAMPLI 
Find ] for an aluminum disk L 
thick and D = 14.5 in. dia 
For on-scale values adjust decimal points 
A 2.0, D’ 1.45. From chart obtain 
|’ 0.00062. Multiply by scale factors 
J = J’ (Cz) (Cp) (Ca) 
= (0.00062) (0.1) (10,000) (0.34) 
= 0.21 in.-lb-sec* 
Mass moment of prismatic bodies of any 
cross-sectional shape can be obtained by using 
the circular nomogram as follows: 


0.2 in 


1. Trace cross section on Fig. 2 so that the 


axis of rotation falls on center. If necessary. 
drawing of part can be enlarged or reduced to 
suit. 

2. Count the number of boxes per ring cov 
ered by the tracing and enter values in column 
4 of table on the left of nomogram. If a full 
ring is covered by the part, the value in column 
4 will correspond to value in column 2. 

Divide the box count per ring by total num 
ber of boxes per ring and multiply by the total 
] per ring, to give net J per ring for part: 


(column 4) X (column 3 


Column 5, net J per ring = 
column 2 


4. Add up column 5 to obtain the total |’ 
5. Correct for thickness, scale and material 
factors as follows 


For 


= thickness of part, in 


scale factor scaie Ol part drawing 
For example, if drawing had been reduced 
to half-scale before tracing (Step 1), C, 
would be (1/2)~, or 16 

materia! factor, as given on bar nom 


gram 


mass moment of inertia of an irregular 


object, an approximation can be made by sli 


ing the object into laminae using a series of 


cutting planes perpendicular to the axis. Indi 


vidual J values for each lamina are added t 


give the total ] 


Cutting planes should be 


taken at each point of discontinuity, such a 
the first CP in the figure below 


y.OP de CP Js CP ug 
' 





3 





CP=Cutting Hl, --l, a a 
olane 


Cutting planes should also be taken so as 
to produce essentially prismatic or conical sec 
tions. For conical laminae, the mass moment 
of each should be calculated at a point (such as 


J.) approximately one-third from the la: 


end 


r¢ 


If the actual object is available for test, an 
experimental determination of J] can be quickly 
made by supporting the object on pivots and 


measuring the time of oscillation 


dure 


ertias 


This proce 


is described in “Determining Rotor In 
by the Pendulum Method,” D. K 


Wright, Jr., Product Engineering, May 1952 


= hele! 
) 33 


















































































































































BASIC DATA CALCULATIONS 

] (1) > we (3) (4) (5) 
© }BOxX | TOTAL | TOTAL BOX NET CIRCULAR NOMOGRAM 
zZ x 10--° BOXES J RING | COUNT J RING : 
< fe r irregular cross-sections 
” PER x10-? | PER x 10-7 fo 9 

| RING | RING 
, 0.144 | 12 0.0017 

s + - — + — —__— ——— +__—— ~ af 
2 0.416 | 18 0.0075 

5 } - = = — " SEE EE ‘ 

3 0.640 | 24 0.0202 

q 4 | 1.45 _| 30 | ).0435 | | _ x 
5 1.93 40 ).0772 4 
¢ 3.18 4 127 

| | 4 1 oe 
7 4.07 48 95 
4 1 } ee a 
* 5.91 48 84 ee 
: | Reale | a OX 
9 6.60 6 96 x \ 4 
| 8.91 60 35 ‘ "4 S- 
+ + a + : + a _ —_—__—__—_+— — — x 
! g 2 ae . 
i a Sea ee fe ‘ 
12 11.3 80 0.904 
+ +——_ + — —+___ + y \ 7 
l 12.4 9 13 x ./ xX -_ / . 
14 15.6 9 14 >. » 
19.1 90 1.72 a, ar | 
4 4 = 4 aan ; < / 
¢ 17.3 12 2.08 KY x? 
17 4A 12 2.4 ~ Ry Ly * / 
- 24.3 12 2.92 y ~~ AY 
19 28.5 ] 42 ~/ 
5 = _ 4 + i ee ™ / 
2 27.6 144 3.9 _ 
+ + + _ — —____—_—_}+____ — — j T+ j 
21 21.8 144 4.58 a f 
22 36.5 144 5.26 L | ; 

Z + + — + ee ee ———E j j ; ) ~ 
23 41.5 144 5.98 {| [I-> ( 
24 47.1 44 6.78 , | | ~~ 
25 42.5 . 7.65 - | D 
26 47.6 18 8.57 an 
27 53.2 18 9.58 | T 7 

Ss 4 | + —_ —— a Se = +++ + +— FT + —+—f 

5° 12 7 8 4 4. - = 44h 

| 28 59.3 | | 7 | oa a 60+4-7-55777507-745 40 35 307 2! 
29 65.7 18 11.8 ws } TI | 

a + - —_— - ae — — — ~-— ——_——+>——_ — — —— +—+—+ 
30 72.6 180 13.1 ce 

} a a a insite 
31 80.0 180 14.4 | 
| 32 87.9 180 15.8 ' | 4 ’ 
33 72.2 240 17.3 | : 
34 78.8 240 18.9 x 
35 85.9 240 20.6 <a 
st - ——_ a — EE = > 
36 93.4 240 22.4 ' —T 

a + = . — \ 

37 Jor {| _—_—240 aan eS 1 
38 110 240 26.4 4 

EE — ——_-4——__—__ _ + ——— q , aq 
39 118 240 28.3 

4 ee . = — aiiuiiiaceiimagial 
40 | 128 240 ).7 ' ; 

oa = ance i ee 
4) 137 240 2.9 

———— + —__—4—__ + ——— ———_ + ——-— —— \ ‘ 

42 147 240 35.3 

= — + —--~ —  +——-—— + + —_—--+ _ —_—_—_——. A 
43 158 24 37.9 x 
4a | 169 24( 40.6 ; NX 

‘‘ | ——— + + + OC ‘Se A* 

ee ae... Ricieen | SSX «~< x 
46 193 24 46 S s S< Y x 4 

1 i | } ’ OO 
47 ! 36 49.3 X SPS 652% x 
t T a SS SS t x LS 
r J x x JA / -\ 
48 | 146 | 3 | | o,8 x > ‘ ey 
49 155 8 < 08, K KY 
. oe - [594 xx XD 
, 5 36 ‘ o. x ne 
+ + _ + + 4 x y, < 
se a ORLY 
| " | 4 4 4 < x x5 
53 196 36 7 7 PK, 
+ . > + », bt 
~ + 207 + a + : + + — eee 

55 219 36 8.8 ALKDY 

A = 4 } | ae z 
56 23) 361 83.2 Ky LK 

A... ao i ———— — ©, 
7 | 243 36¢ 87.5 ‘ Pas 

}—_—+— + + +—_____— + — £ 
58 256 | 360 92.2 

— — +—— + _ +—_— -" — 

59 270 36¢ 97.2 
_—- —— — —- $$ $_$<_<_—<—_—_—_—_ —~ -- —_—~— — ———-_ -++ —_ _ — 
60 283 i 360 101.9 T | , 
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BAR NOMOGRAM 


for cylinders 


@ 
oO 


TTT ' its. 4 oe 
oO 
oO 


~ 
2) 


SCALE FACTORS 


P PUrey rrr] 


Length CL 
0.1 to 1.0in 0.1 
Oto 10.0in 1.0 


10.0 to 100.0in 


TT TITTY 


o 
Oo 


Diameter Co 


0.1 to 1.0in 0.0000! 
1Oto 10.0 in 1.0 
10.0 to 100.0 in 0,000 


Material 


Aluminum 
Brass 
Bronze 
Cast iron 
Copper 
Laminoted Phenolics 
Magnesium 
Neoprene 
Nylon 
Oilite 

Steel 


ITT 


T 


~™ 
on 


~™ 
Oo 


/ 


L— 0.0010 


a 
= 


E—(0.00062) 
F— 0.0008 — 


il ls THOTT 
nm 


ila lal 


1 
on 


a 


rT. 7 2 
| 
.o,) 


Symbols 
J= Mass moment of inertia, in.-ib- sec? 
D = Cylinder diameter, in. 
m = Mass of cylinder, Ib-sec®/in 
w = Density, Ib/in> 
L = Length, in 
g= Acceleration of gravity, 386 in /sec® -— 0.00010 











— 0.00007 








maximum capacity in minimum spac 
LROL\ 


VIEW OF BOTTOM 


The Versa Manifold Mount Valve is ideally suited fe 
se installations where space is at a premium 


All piping can be installed, connected to 


Plate, and even purged before installation of the valv 
tself 
into place on the Manifold Plate 


The valve proper, being independent of piping, can be 


easily removed for service or replacement without 


the extensive work normally involved in disco 
piping or disassembling the valve 


nnecting 


THREE-WAY VALVE 


TWO POSITION 
PILOT ACTUATED 


as Sore VIEW OF BOTTOM 











Man fo } 


The Versa Valve is simply installed by bolting 


MANIFOLD MOUNT VALVES 


FOUR-WAY VALVE 
TWO POSITION 
PILOT ACTUATED 
SPRING RETURN 


Versa Manifold Valves are available with 

actuating device in sizes from 4%" to 1 
4- and 5-Way for pressures from partial va 

500 PSIG 

Versa has over 110,000 models and sizes available f 

mmediate delivery. Standard Manifold Plates 

Plates’) are available in rolled aluminum, but bra 


au ¢ 
any type 


NPT 


steel plates can be supplied upon request 


All Versa Valves are triple pressure and ft 
tested under water for guaranteed leakproofne 


The entire line of VERSA Valves is 
fully explained in our new compre- 
hensive Folder No. 14. For your 
free copy, fill out Coupon below. 


Versa Products Company, Inc. 
249 Scholes Street 
Brooklyn, New York 


Please send me Folder No. 14 


Ge ene Position 





VERSA PRODUCTS COMPANY INC. 
249 SCHOLES STREET 
BROOKLYN, NEW YORK 6, N. Y. 
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Dodge selects Enjay Butyl 
rubber for big rear-window weatherstri 





Super-durable Enjay Buty] fits perfectly Dodge’s rigid specifications for 
its rear-window weatherstrip. Under the toughest conditions of weather 
and use, Enjay Butyl parts stay like new, help add style and color to 
new cars. In fact, some automobiles have more than 100 parts made 
of this fabulous rubber. 


The many advantages of Enjay Butyl make it the almost perfect 
rubber for the automotive industry. Its price and ready availability are 
advantages, too. And it is now available in non-staining grades for white 
and light-colored parts. For full information and for skilled technical 
assistance in the uses of Enjay Butyl, contact the Enjay Company at 
either of the addresses below. 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 
District Office: 11 South Portage Path, Akron 3, Ohio. 


SUCCESSFUL YEARS OF LEADERSHIP IN 


BUTYL 





Enjay Butyl is the super-durable rubber 
with outstanding resistance to aging e 
abrasion « tear « chipping « cracking « 
ozone and corona « chemicals + gases 
¢ heat « cold « sunlight « moist 


SERVING INDUSTRY 
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50,000 
40,000 
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20,000 


- cps 


Frequency 


+ 


0.000! —— 











a oF ol 


Product Engineering — January, 1956 


“es 


TT 
| 


TTT] | 


1 


J id és Sl 





rt 


Acceleration - gs 


Determining 


Oscillatory 


Accelerations 


JOSEPH F. SODARO 


A= 0.0511 f *r 

where 
A= acceleration ings 
f= frequency, cps 


r = peak-to-peak 
displocement, in 


Exomple 


Given: f= 


f 


Solution 


(1) Frome Line I 
A= 3095s (approx) 


(2) Repeat on right-hond 
scoles (Line IL) for 
greoter occuracy 
A=3igs (3.! on scole) 


SHEET 











NEW COMPONENTS 





ADJUSTABLE FHP DRIVE is comprised of motor, half or full-wave electronic control circuit and an adjustor 


Adjustable Electronic Drive for Fhp Shunt Motors 


h ilf \\ 


This fhp electric motor drive for 
ingle-phase, a-c input provides con 
idjustable speed, which is 
practically load 
applied to the motor and of line volt 
of a 

separately 


tinuously 
independent of the 
age changes. It consists stand 
rd fhp, d-c shunt-wound 
excited) motor, an electronic unit, and 
The 
based on a small potentiometer, which 
be the 


unit or installed in a separate control 


1 speed adjustor. idjustor is 


may mounted on electronic 


station. By means of a circuit modifi 
cation, constant speed with adjustable 
torque is also possible 

Overload 
by a 
which sharply limits the current and 


protection can be pro 


vided current-limiting circuit 


illow the motor te low dewn in 
1ing out tubes 
the 


stead of bur 


or damaging driven equipment 


in excessive mechanical load is ap 


Phe 


yrovides 


current-limiting 
rapid starting; the 
instantly to am 


standing start 


plied same 


ult | mo 


tor ma\ be switched 


peed from a 
I 


] ] 
cIesired 


1 rapidly is__ possible 


m1 


iccelerating 
The new control mav bi 


designed to operate with almost am 
motor having a frame 
NEMA 203 
for 


irmature 


shunt-wound d 


size smaller than 


motor is usually wound 
ind the field 
ire brought 

1th | Spe lal 


for 115-v motors 


ind 


ut to four sepal 


ts can be 


140-\ 


in 


Che 


with a single 


ind motor 


l-w ive 
1 transformer! 
tube or drv t 
yf thyratrons 
ind_ the 
The tr 
for 
ingle-phase a-c supply volta 
e full-wave, 


7 
ilternately of 


irmature 
uits inst 

und connectio1 

oC 
field rectifier is 

s-filled tube type, or 
drv-dis 


} 
rmanium or silicon typ< 


—*. . 
selenium, copper oxide, 
The 


i pall 


imma 


: 
supply is made up of of 


vratrons of suitable size, dependent 


. 
yn the horse powel 
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AND MATERIALS 


SPECIFIED BY PRODUCT ENGINEERS 





FULL-WAVE SHUNT MOTOR drive 
circuit diagram has packaged thyra 


m grid co ol 
_—- - Voriable speed 
a-c grid voltage 


~ 
~“ 











Speed contro! A-¢ >, IR compensating 
winding ~~ input 4 a S winding 














7 
wae ~ | Phose | , IR odjusiment 
Stabilizing Ltqeion®) ging } P 


winding ” | - 








——_——— T a 
AAARANANA 


/ 


Speed - dependent 


feedback vo/ltoge 





reference voltoge 

















4 Stabilizing 
>_y 7 1 circuit 
Current limit rectifier # 4 


Current-limit and IR 
Current limit reference voltage feedback voltoge 


N 

















5 





from seporate 


rectifier 


Field supply 














tht hand 


yhotograph 
] ct d f ] 


Cie 


with almost 
peed hang | l 
topping th ) \ i! ne tenth 


of a revoh n i redetermined 





number of r from anv speed 
up to a h as 6000 rpm. Ve 
trol Engineerin 10s 

Stamford, Conn 





For more information 
Circle 1, inside back cover 


TORQUE VS. SPEED curves 


hp, full-wave drive 
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Speed-change Sensing 
System 


Designed especially for use in pre- 
cision automatic speed control equip- 
ment, this new unit is said to react to 
1 speed change as small as } of 1 per 
ent of its top operating speed. It 

n be used at any speed up to 80, 


UUU rpm No vacuum tubes are used 


While completely automatic in opera 
the unit 
tachometer indicator to provide the 
operator 


tion, also incorporates a 


with continuous speed in 
dication. High accuracy, maintenance 
free operation are Weston 
Electrical Instrument Corp., 614 Fre 


linghuysen Ave., Newark 5, N. J 


claimed 


For more information— 
Circle 2, inside back cover 





Steel Nuts 
For Up To 800 F 


A line of lightweight stainless steel 
and locknuts 


for use to 800 F, and for applications 


inchor gang channel 
where non magnetic requirements ex 
ist, includes one and two-lug anchor 
or plate nut shapes. One floating nut 
body in the series has a 0.030 in. min 
radial float and another design offers 
multiple floating nuts installed in a 
All 
of these designs are intended for blind 
mounted applications where the nut 
is “fixed” to the basic structure to 
simplify repair and replacement work 
Nut retainers 


strip of stainless steel channel. 


in inaccessible locations 


ind channels in this series are of Type 
321 stainless steel. 

Chread sizes available are 6-32, 8-32, 
10-32 and 4-28. These sizes with the 
exception of 6-32 also are available in 

Elastic Stop 
2330 Vauxhall 


the gang channel nuts 
Nut Corp. of America, 
Road, Union, N. J. 


For more information— 
Circle 3, inside back cover 


Battery for Up to 20 Years 


Since this nickel-cadmium battery is 
hermetically damaging 
given off in 
normal operation and it performs in 


environmental 


sealed, no 
fumes or liquids are 


temperatures ranging 


trom 40 F to 1601 Peak discharge 


tes up to 20 tim pacity are per 
may be 
indefinitely in any state of 
Sizes from 
wailable. Saft Corp. of 
x §t., Lodi, N. J 
For moze information- 
Circle 4, inside back cover 


missible, and the batteries 
stored 
charge or discharge. 
imp-hr irc 


America, Gre 


Twelve-Position 
Rotary Switch 


\ line of low-current, subminiature 
rotarv switches 1.16 in. dia, including 
contacts, are designed for use on elec 
tric and electronic testing equipment, 
ind transistorized de- 
ind other applications where 
Standard 


irrangements from single-pole twelve 


miniaturized 
vices, 
contact 


space is limited. 


positions to four pole, three-positions 
ill have positive indexine 
with 14-in. torque. One, two or three 
decks can be supplied with continu 
ous rotation with single-pole 


re offered: 


OI stop 
for multi-pole operation. 

Che these 
of an impregnated glass 
which is said to have high humidit 
resistance. Wafer 


waters in switches are 


melamine 


contacts are silver 


plated and double-wiping for low 
ontact resistance and self-cleaning for 
long life. 
on the 


ease in 


Solder-type lugs are used 


wafer’s connection ends for 


wiring. One-piece rotor-con 
tact construction minimizes resistance 


failure 


from 
silver alloy 


chance for corro- 


Rotor contacts are 


ind 

$10n 

(make 
break- 


before-make) types. The detent mech 


supplied in either shorting 


before-break) or non-shorting 


inism has a single moving part. 


Mounting is by means of a } in., 


CONTINUED ON PAGI 
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... 1S specially trained to analyze 
your special fastener needs 


Continental Screw leads entire 
industry in production of special fasteners 


ontinental is the only screw manufacturer that 
C requires every engineer to have specific experi- 
ence in the production of ground thread taps and 
gages. Continental knows that special training in this 
exacting field is necessary to give each job the skill 
and understanding it requires. 

As a result of this specialized training, Continental 
produces more special fasteners than any company in 
the field. Over 6,500 different blueprints are turned 
out each week by Continental engineers. And the 
degree of accuracy is so great that Continental cold- 
forged fasteners are daily replacing expensive screw 
machine products, improving the product by in- 


creasing its strength while reducit 


Why not put your special fastenet 


ry its cost 
needs in the most 


j 


experienced hands. Continental’s specially trained 


engineers are always ready to ang > your particular 


fastener needs. Call Continental t 


You Can Always Count on Continental 


Continental Screw Co. 


Manufacturers of Holtite Fastenings 


New Bedford, Massachusetts, U.S.A 
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No. 32 threaded bushing, } in. 


Standard, pointer-type black plastic 
knob, mounting washers and hex nut 


long 


are provided. Maximum panel thick 
ness is $ in. Overall depth of the 
switch behind panel is 0.600 in. for 
the single-deck type to 1.160 in. for 
the three-deck model. 

Contact 0.015 
dielectric strength, 1000 v, rms, min; 
100 
min; current-carrying capacity, | amp 


resistance is ohm; 


insulation resistance, megohm 
it 50 v, de; current breaking capacity, 
250 ma at 50 v, dc, or non-inductive 
a-c load. International Instruments 
Inc., P. O. Box 2954, New Haven 15 
Conn 

For more intormaticn— 


Circle 5, inside back cover 


Insert Requires 
No Tapping 


Chis thread insert is pushed into 
a straight-sided, plain hole to provide 
female threads in non-structural parts. 
I'he hole can be drilled, molded or 
die cast. 

The 
device 
with a suitable stroke for pushing the 
insert into the drill 
press, kick irbor press or ait 
piston. Rotation is not required 

[he insert is 


looling consists of a mandrel 


mandrel may be used in any 


hole, su h ds a 


pre Ss, 


recommended for 
plastics, zinc die castings, permanent 
mold and sand casting alloys, wrought, 
die cast and cast aluminum alloys, 
lead base casting allovs, soft copper- 
base alloys and ferrous metals under 
certain conditions. The 
manufactured 
a helix 
When the turned into th« 


threads provided by the 


new insert 1s 


trom wire coiled into 
SCTCW 1 
insert, a run 
1utomatically 


wedges the top coil of the insert into 


out thread on the screw 


the parent material which securely 


inchors it met- 
als, a simple staking operation may 
method of 


] 
can LiSO 


In the case of light 


be used as an alternate 
The 
installed from the back, in 


of through-holes, to pres 


anchoring insert 


retaining shoulder. 
[he new push: insert is available as 


standard in copper-clad steel but is 


ilso available in phosphor bronze, 
cadmium-plated steel and other mate 
rials. Heli-Coil Corp., Danbury, Conn 


For more information— 
Circle 6, inside back cover 


Voltage-Sensing Rectifiers 


1utomaticalh 
is the load 


or current demand is increased. De 


[hese rectifier units 


increase the output voltage 
veloped for automatic plating opera 
othe 


greater de 


tion, use can be extended to 
applications where a 
of constant 
quired. 


The 


with increasit 


TCC 


current density is ré 
amount yf 
ig load may b 


by a simple control which 


In automatic program plating 
a fully automatic plating 
as succeeding racks are added 
solution (increasing load 
age requirement increases in 
maintain a required current 
in all the work. At the end 
ing period the voltage auto 
decreases to prevent excessi' 
density or burning of th 
pieces of work. Rapid Elec 
2881 Middletown Road, N« 
61, N. Y. 
For more information 
Circle 7, inside back cover 


Wick-Covered Spring 
Carries Lubricant 

\ barrel-shaped coil spring 24 in 
long and designed to compress to a 


covered with 
tubular wick 


solid height of ¥ in. is 


in absorbent Designed 


+ 


for use in die sets, these springs are 


reversible and worn portions of wick 
may be pulled forward and cut off as 
It is reported that 


in be 


it becomes worn 


these lubricant-carrying covers 


tretched as much 25 per cent 
vithout serious effects. William V. 


Heinz, P.O. Box 4 LaSalle, Ill 


For more information— 


+ 
‘ 
5 


Circle 8, inside back cover 


Miniature Gearing 


\ n r prec 
I 
] 
ire now Wall 
Ih 30 days 
the following 
teristics: tooth t 
it¢ toleran lt UA 


mposite tolerance, 0.0005 in.; jou 


0.0001 in 


i 


tolerance, 

teeth and 
diameters; 
120 diamett 


stainless 


diameter 
burnished gear burnished 


bearing 20-deg pressure 


pit h 
steel, brass, alu 


ingle; 80, 96, or 

Hardened 
minum and other materials are avail- 
tolerances 
d_ pitch 
AGMA 


ible Gears with closer 


different pressure angle a1 


1\ uilable on special ord 
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I ERE’S a typical example of Kaydon’s Reali-Slim unique 

radial ball bearing that’s finding wide application in 
practically every industry. Reali-Slim are the world’s finest 
thin-section bearings and proportionately are thinner than 
a wedding ring. The bearing illustrated here is 12.000” I.D., 
12.500” O.D., .250” thick — weighs less than 8 ounces. De- 
signed for minimum weight and space limitations, it has a 
static load capacity of 5,520 Ibs. and 894 Ibs. at 100 rpm 

If you're looking for Reali-Slim, lightweight, radial ball 
or roller bearings, look at Kaydon’s Reali-Slim line. Besides 
hundreds of standard Reali-Slim designs, there's a wide 


KAYOUN 


MUSK EGONeMICHIGAN— 


THE 


aes 
Only .250” THICK 
I Tr 


Fealu-Slim ... by Kaydon 


world’s thinnest radial ball bearing 


variety of special races, seals and separators to meet special 
bearing problems. What’s more Kaydon is able to produce 
these Reali-Slim, high-precision bearings because Kaydon 
specializes in the unusual. In addition, Kaydon bearing 
engineers are prepared to give you valuable help with tech 
nical bearing application problems 

For complete data on Reali-Slim bearings for standard or 
special applications, ask for engineering Catalog No. 54RS.2 
Reali-Slim Ball Bearings — in Conrad, angular con 
tact, 4-point contact and other types are available in 
seven standard cross sections from .250” to 1 
bore diameters from 4” to 40”. 


and in 


Reali-Slim Roller Bearings — in radial or taper roller 
types are available in cross sections from * 
bore diameters from 5” to 40”. 


‘6 ond in 


ENGINEERIN G cOoORP. 


All types of ball and roller bearings — 4" bore to 120” outside diameter 
Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller ¢ Spherical Roller ¢ Ball Radial « Ball Thrust Bearings 


; 
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tandards used throughout. Washing 
ton Machine & ool Work Linc 
1001 Washington Ave., S., Minneap 
lis 15, Minn ) 
For more information— 

Circle 9, inside back cover 


irc. Wei 
» Pneumatic Corp., 131 
St., Des Moines, Iowa 
For more information— 
Circle 11, inside back cover 


Miniature Sampling Switch 


For more information 


a ] ; ‘ | Circle 13, inside back cover 
Rotary impling it with 


integral d-c d 
urborne and 
ipplic itions ha 
ment between pol it can | Heavy Duty Equipment 
ually adjusted while the switch is i . 

lh 


Clutches for 


— . Lhe 
Fitting for . . lutches are 
Liquidtight Conduit 


luty machine 


} 


ines 1} 
Sealing action is achieved I 


: oa earth move 
1 brass sealing ring, which 


mac hine S 


1 


gral part of the connec 
‘ | ) pel 
removed. Tightening of t 
’ permit 
compresses and coins ( I 


sealing ring into the body 
For more information— lid 

o provide a solid mass 
Circle 10, inside back cover 


new connector is being mam 

n a complete range of siz 

for straight, 45 and 90 deg conn 

Self-Adjusting Air Filter tor ectrical Fittings Corp., 
; t.. Woodside 77, New York 

This filter operates by differential Diao asics Siete 

‘f pressure. As the air flows throug] Circle 12, inside back cover 


the unit, moisture, rust, grit, sludge 


ind other abrasive substances with a 


1 1 


pecihc gravity greate than alr ¢ 


2 om Time-Delay Relay 
lect in the main filter chamber of the ° . 


unit. Sudden stoppage of the air flow This time-delay relay is powered 

a solenoid-operated differentia 
pe movement. Delays are availabl 
col in an extremely wide time range. Thi 


ugh the unit can be provided with variou 


iuses the internal valve to ng by 
During this bri t 


~ <~— 

a ‘> 

F ~~ 

opening at the bottom of the sep vitch combinations and is also a\ Ex = 
irator is proc epeated each ble as a Clutch-type motor 


ed irc jettisonec t 
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built to do just one servo control job... 


{ 


ll Transicoil servo assemblies, this 


incremental positioner “does the job 


right” because it was designed for a 
‘ line . Py ‘ 
le application . .. by a company 
whose major ict is to provide com- 
plete servo assemblies precisely engi- 
neered and manufactured to solve indi- 
servo control problems 
course, if you merely want 
An incremental synchro positioner nS? iT . 1? 
] omnon r enn ll Ain ~onair 
before wiring to header and hermetic Y ‘ » YOU LT Tine ransicoll 
sealing. The synchro rotor is stepped 1} motors, motor-gear train con 
im one or fifteen degree increments 
clockwise 07 counterclockwise de ions, motor-gear train-generator 
pending upon u hich of four coils is wn : 
momentarily energized by a d-c pulse and servo ampliners buil 
’ be rotated any nun : = » 
ber of r ) evolutions The i t i la 
esets the synchro 
to electrical z ! { 
to the “reset” circu ngineering of unique assembli¢ 


experience and 


greatest value. 


And in m ases, these assemblies cost 


no more than the individual components 
would purchased separately. 

( iys to check your 
servo problems out with Transicoil first. 
Write outlining your problem, and ask 
for Transicoil’s new gear-motor bulle- 
tin. You’ll find it a mighty handy avail 


ability guide in designing for tight 


production scne 


CORPORATION 


Worcester ¢ Montgomery County *¢ Pennsylvania 
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placement to one-fourth. Heat di 


IDOVE ind below 
ipation has been improved to the 


meets all design 
O1 ial 3 irements for Service 
plates have been elimi mot under specifications MII 
nated lorque doc not fade as heat >> rai te th manu 
ncreases Rockford Clutch Div., 
Borg-Warner Corp., 1301-18th Av 


p., 
Rockford, Ill 


extent that excessively burned 


( 


} Recs led 
has cdoubdie-seaiea, 


d e-width, gle-row ball bearing 

ie 4] 6 
For more information— T ring is locked on the shaft 
Circle 14, inside back cover he other bearing is locked on both 


the shaft and in the housing for mini ™~ 
mum end play 


[he motors 
f 3450, ; , 
? Small Relay for 
rated cess of Heavy Current 
ent of full-load torque 


: es : Ihe single po 
current is about 500 to 1000 : : 


rting torque 


‘ nally open, double-break cts in 
f full-load current. General i : 
. - I relay can switch u t im} 
».. Schenectad\ 5 N y : . ‘ ‘ 
. ‘ ductive dimen 
For more information— 13 ht 
ms al gx? eight 
Circle 16, inside back cover ~~ a 
Minimum coil oper > vi 
The new relay 
peration up to 15 
vith similar heavy 





lilable for operation from alterna 
Magnecraft Electric Ce 
. Chicago 51, Ill 
For more information- 
Circle 18, inside back cover 


Bronze Solder End Valves 
I'he line includes three g 


rising stem with double-wedge disc, 


sing stem with solid-wedge disc, 


Adjustable 
Electronic Timer 
ind non-rising stem with single-wedge ' Ind 
dis All three are rated at 125 lb 


team pressure and 200 Ib water, 


ependently adjustabl 
inges are provided 
1 + 1 
; tron timer acsig 
OM ’ 
or ga \ bronze swing check valve 


st} ] 


juipment, 
h renewable disc an 


| side plugs 
the same pressure rating Lhe 
hic : , 

valve. rated at 150 Ib steam Centrifugal Blower 
Lunken 
Cincin 


completed by non-meta 


his radia wheel 


ecommended ) l D SELLE: : 
For more information— ee ] nerfo 
Circle 15, inside back cover 


: {00 cps power supplies 
Totally Enclosed a e 
Fhp Motors 


a ) pm. ¢ 
his spraytight, totally e1 d ' 
ng yr three phase, 
itor is built with varnish-impreg nese Walia: Win 06 
nated ee ind | rds, corrosi : ian Geahenk wef 
istant hardware and s lly ; 
ae o~ ie . ; For more information— 
el base. Recommend me eee Circle 17, inside back cover 
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- FLEXIBLE SHAFT 
IDEAS for ENGINEERS 


RS 
ws 


ss 
\ ‘al 


integra drive seuares | F/CXIDIe Shafts are the key to 
orton many advantages | many remote control problems 


Space, operating and servicing requirements 
are readily met with S. S. White Metal Muscles 


f equipment « 
elements which require 
less frequent adjustment from the 
A flexible shaft and casing combination outside. This comes under the heading 
with on integral drive square on the shoft 


of remote control 


at , , There are various ways by which 
THE integral drive square is formed by : ; : 
: : remote control can be accomplished 
swaging the end of a flexible shaft into TI alin ail 
y 1e Simplest, Of course, 1s to moun 
an accurate square. Used with broached } . coal 
> : . element requiring control on the 
or swaged square hole in the connecting 
of the equipment case or housin 
member, the integral drive square is a ; . . 
its shaft extending through for man 
simple, positive drive connection which 
. or automatic operation. 
can be used on either remote control or 
power drive flexible shafts. 


Meeting varying space requirements 


s easy with a flexible shaft 


, Design Freedom 
Its use saves the cost of a machined 

end fitting and permits the use of a But simplicity is only one advantage 
smaller, close fitting outer casing, two the flexible shaft offers for remote 


factors which lead to a reduction in the control. Perhaps its most valuable ad 


cost of the flexible shaft combination. 


#. 


vantage is the freedom it gives the 
locating the controlled el 


ment and its control knob or dial 


If you are now using flexible shafts 
or if you’re working out a flexible shaft 
application it will pay you to investi- 
gate the possibilities of flexible shafts 
with integral formed drive squares. 


designe rin 


SERSU EEE EYEYEE 


equ pment efit 





sa ng ay 


A flexible shaft used to control an 


S. S. White engineers offer sible rotary switch. Note the 90° tun e control to : 


; 
intec 


valuable technical help o operating posi 


Flexible Shaft Simplicity Another big advantage is the fact 
TAKE advantage of the advice and 


ene However. such direct connection is fre that it eliminates the need for accurate 
assistance S.S.White engineers in : ; ' 
pe ore o letail — . ~ flexibl quently not feasible. Factors of space, alignment of connected parts 
Orkl Ol aevaliis oO our exibie « . . 
: "6 aoa ene # ape circuit efficiency, ease of assembly and 
shaft installation. They can save you me 
. . of servicing must be considered. This 
time and money by recommending the : 
most nomical installation for your applies also to the selection of the 
nost economica stallation for your 
~ “A , ’ method of control to use FLEXIBLE SHAFT DATA 
specific conditions. 
. . An S.S.White Remote C: ntrol Fle ble 
There is no cost or obligation for this =a : 
a“ Shaft makes it possible to sat sfy these 
service. It enables you to get the bene- P ; 
‘ ae on : . requirements an extremely simple 
fit of S.S.White’s long experience in ’ . ; on how fo select and 
. manner. I place of comparat ely com- 
the design and application of flexible ested oan ‘ ; - apply flexible shafts 
. plieated gearing, rs ‘ ( 
shafts to all types of service , ‘ ‘ Send for a copy 





Bulletin 560! has 


concise information 


All details, of course, are held in 
strictest confidence. 


on, 
AMhie , IN FLEXIBLE SHAFTS 


S.S.WHITE INDUSTRIAL DIVISION, DEPT. D,10 EAST 40th ST., NEW YORK 16, N.Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 


























OMPONENTS 





requiring on-off 

timer has 
tacts rated 
n-inductive load 
‘ld cathode tub 

befor 

] 


1 percent and 


voltage flu 


double pi 


varm-up time 


ombDination 


06 W. Nin 
Mich 


For more information 


Oak 


Park 


Circle 19 inside back cover 


Rotary Table Has 
Air-Hydraulic Indexing 


‘his device holds and delivers smal 


irts to drill, tap, swage, 


g 
other operations in §, 12 
tions, accurate to U.UU5 u 
dex slow or fast, up to 2800 
Che standard dial plate is 12 
thick ground steel. Tables up to 
Mead Specialties 


4114 N. Knox 


in. can be handled 
Co., Dept. FFT-44, 
Ave., Chicago 41, Ill. 
For more information— 
Circle 20, inside back cover 


Miniature 
Linear Transducer 


senses linear 


A transducer 


position, displacement and 


1300F. 


protection 


in a temperature of 160F to 
other 
principal of 


permeance, the sensing element works 


without cooling o1 
Utilizing the variabk 


is part of an a-c bridge circuit and is 
usable with most carrier equipment 


Mounting diameter is | 


AND 


continued 


MATER 





exposed surfaces are€ stainless steel 


Enlarged 


r welding studs 


Shaded Pole, Fhp Motor 

view of end shows three 

used for electrical 

nis | near Tanges {1 mm 
ire availabk 

All models have 


001 in 


ft VU.UOU 


( )pe rating sensitivities 


resolution 


from 0.1 to 3 v per in. Linearity 
1.5 to 0.3 percent over linear 
Engineering and R 


McB« in St., | 


Crescent 

Co., 11632 
Calif 

For more information— 

Circle 21, inside back cover 


Deposited Carbon Resistors 


made In a Tange 


resistors ar¢ 


CMA 


These 
standard RI yhmage 
Standard 
5 and 10 percent 
ts, Inc., 22 I 
N. Y 

For more information 
Circle 22, inside back cover 


a-W 1IZCS 


For more information— 
Circle 24, inside back cover 


Low-Level, High Speed 
Sampling Switch 
\ th Ih AX UDC 


*} 
; 
peed sampling switch, tl 
ntacts 
ntact 


stance is approximately | ohm. The 


n\ poles with 90 


le The iverage dynamic 


Three-Way Solenoid Valve Pe 
/ init is approximately 6} x 3% in. dia, 

mounting _ bracket Available 
models include singk multiple-pole 
featuring stacked 


These three-way \ ilves ire in STOCK plus 
issembly and shipment vithin 24 


cip of orde! \ wid 


| pposed con 


conhgurat 
ipplied 
l'ube sizes from 4 to 4 in. a 
Some: of the her featur 


low current drain, continuous dut 


vail ible 


yperation, fast action, explosionproof 
yperating rang tempera 
65 F to 275 F and flow 
ites up to 10 gpm. Mar Vista Eng 
neering Co., 5420 W. 104 St., Los 
Angeles 45, California 
For more information 
Circle 23, inside back cover 


0-5000 psi, 


ture range 


CONTINUED ON PAGE 234 
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BLOOD BROTHERS makes your 
ENGINEERING JOB 


DIVISION 


NE 
MACHI COMPANY 


rs 
BROTHE 5 AXLE 


SPRING AND 
hige NTS 

— ar Al JC OINT REQUIREMENT —_—— 

_— aR UNIT 


BLOOD 


r WELL 
ROCK alle 


+ FOR UNIVERS 
E ne 


R 
=yPE OF NAACHINE © 


° ATIONS SHE 
- AME AND 


PLAIN jOINT 


indicate 

4 please 
or setscrew << os SHIELD 

if o pin hole oF SE —— with 


SEMBLY witHOUT SHIELD 


AS 
TURAL TYPE “a 


AGRICU vired, please indice 


is req 
escrew 'S 
hole oF 5 
"opm 


indicote 
required, please 


“ws 
if a pin bo on ¥ 


La 
MINIMUM _ 
—~ AAXIMUM 


Many engineers are saving valuable time—right at 
the start of a project—by filling out and returning a 
“Spec Sheet” like this to Blood Brothers. Why not try it? 


With your power transmission requirements in mind, 
our engineers will make recommendations and sub- 
mit engineering drawings. You save designing and 


EASIER 


regardless of whether 
your project requires a sin- 
gle universal joint such 


as this / 


. a complete agricultural 
type assembly 


f 
/ 


. Or an automotive or in- 
dustrial truck propeller 
shaft like this 


Just fill out and mail a 


sheet like THIS—and let 
BLOOD BROTHERS’ En- 
gineers propose a helpful, 
practical solution to your 


Drive Line Problem! 


This service is offered without extra charge because 


we can work more efficiently with all the facts in hand 
Blood Brothers builds more standard types and sizes 
of universal joints than any other manufacturer (from 


300 up to 89,300 torque inc h pounds continuous load). 


drafting time, and perhaps forestall problems, by hav- Why not use this experience on your next project? 


ing the initial teamwork of experienced specialists. 


BLOOD BROTHERS 


MACHINE DIVISION 
VELL SPRING AND AXIL SMPANY 


ALLEGAN, MICHIGAN 
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i rité Blood Brothers today jor Vou) handy Spec Sh eels : 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 





NEW COMPONENTS 


AND 


MATERIALS 


continued 





entric, raised ontact, segmented, 
ind/or printed circuit designs 
eral Devices, Inc., P. O 


Princeton, N | 


Box 253, 


For more information— 
Circle 25, inside back cover 


Centrifugal Pump 


This 1/20 hp pump, equipped with 
self-adjusting, pre-tested seal, is de 


igned for use in closed, semi-closed 
rf Open systems and can be mounted 
either in a_ horizontal, vertical 
ingular position. The discharg 
interchangeable in four 

leg positions. The pump is available 


Ruthman Ma 
2. Ohio 


tion 1s 


in cast iron or bronze 
hinery Co., Cincinnat 
For more information— 
Circle 26, inside back cover 


Subminiature 
Selenium Diodes 


Type 6UI is rated for a maximum 
input of 156 v, [ype 7UI for 
182 v, rms, and Type 8UI for 
rms, at 


rms, 
203 v, 
diodes are de 


1.5 ma. These 


signed for stable operation in an 


imbient of 50 
C to 


(Lorp 


temperature 
LOU ¢ 
Bl Sc 


range 
International Rectifier 
Calif 


For more information— 
Circle 27, inside back cover 


gundo, 


Gen- 


Photoelectric Counter 


I'he counting eye comes 


equipped with cords 
wired, adjusted and ready 


ifttorded at distance 


to 8 ft, between the eve and 


Counting 
source Each biect to be counted 


should interrupt the light beam 


sec or more, and space following eaci 
»bject should 
the light beam for ve sec ot 

Case 1s of cast 
scaled and tapped for 4 in 
Dimensions of c 


permit restorat 
more 


lum nun, 


uunting e' 

source are the same; 

»4 in. depending on 

ment; width, 3 in 

bracket, 3 in Autotr 

722-V, Danville, Illinois 

For more information 
Circle 28, inside back cover 


Snap-Action Thermostat 


A bimetal di therm 
for such application as 
nd furnace 
pproved 

ding to 
thermostat 
120-240 vy 
120-240 v, ac; and 345 va f 
duty Iwo 
either 
bimetal 


ngeton 


non-imducti 


basic styles are availabl 
exposed bimetal ot 
Stevens Mfg. Co., 
ind Mansfield, Ohio 


For more information— 
Circle 29, inside back cover 


Electrolytic Capacitors 


Nineteen 


ing a 


tandard ratings « 


wide range of applications 


single, dual, and triple section unit 


ire available in this series. All said 


characterized by low maximum 
and remarkable lif 
t capabilities. Sprague Elect 
5 Marshall St., N. Adams, Ma 
For more information 
Circle 30, inside back cover 


ikage current 


nt St., Waltham 


For more information— 
Circle 31, inside back cover 


Miniature Differential 


These will mbine 
: 


inputs to give speed 


units 


sum 


] 
ind angular 
ae 
» ideal for con 


They ir¢ lsc 
trolling relative speeds, for obtaining 
exceptionally wide speed ratio b 


tween shafts, for shifting phase angles 


shafts, and f 


reversing and changing 


between rotating 


juickly 


vithout disconnecting the 


speeds 
powe! 
irce 

Chirty-four 
1:1 to 27:1, provide wide design pos 


bilitic Hobbed 


different it from 


ind hardened spu 
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BEARING TIPS by McGill 





CAGELESS BEARING 
CORRECTS SKEWING 


Guiderol Bearings carry greater loads in 
smaller spaces because they have no space 
wasting cages A full complement of 
center grooved rollers extends the width 
load support 


and a center guide rail avoids roller skew- 


of the race for maximum 


ing that can bind a bearing under some 
loads. MT and CT 


mensionally with 


series interchange di- 


ordinary needle bear- 


ings and cylindrical roller bearings 


First Sealed Full Type 


Roller Bearin g Series 


The SG series Guiderol bearing provides 
low-cost and flexible sealing where ordin 


ary needle-type bearings with auxiliary 


seals have been too cumbersome and ex 


pensive. Interchangeable with the stand 


ard Guiderol bearing, the new SG series 


provides five sealing combinations 


140 Pages of Bearing Facts 


Write tor 
Catalog 


your “ 
copys ot 
No. 52, a revised 
140-page Bearing 
Selection Guide. It 
contains vital prod 
uct information 
and 30 pages of en 


inecring data 


Insure performance with 
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GUIDEROL” BEARING CARRIES GREATER LOAD 
IN SMALL SPACE FOR McCULLOCH CHAIN SAWS 


Bearings installed in 1944 
still in use. 


Load-carrying capacity in minimum 
space is given as the reason for using 
McGill Guiderol bearings on the 
heavy-duty loader made by the Farm- 
hand Company. Four bearings sup- 
port the shafts of the gear pump that 
furnishes hydraulic power to the 
loader. Guiderol bearings have been 
used by Farmhand since 1944 and 
virtually all of the loaders with the 


original bearings are still in use. 





Assembly ease cited as 
an extra benefit 


Rugged use in the field dictates rug 
ged construction at the factory for 
McCulloch Motors Corporation gaso 
line chain units. The 


engine saw 


one-man and two-man chain saws 
must be light and compact but sturdy 
enough to operate at full capacity all 


day long 


Since switching to a McGill Guide- 
rol Bearing as support for the crank- 
shaft, McCulloch, like many machinge 
builders, has proved that the Guide- 
rol bearing provides the desired 
greater load capacity in small space 
and outlasts former units with mini 


mum maintenance important unde I 


rugged chain saw field conditions 


A bonus benefit is the ease of instal- 


lation of the Guiderol bearing—with 


open ends and no end shoulders 


Assembly is a simpler operation. 


MGILI" mMuLTIROL® GUIDEROL canroxn 


Full Type Roller Bearings 


INC., 201 N. 


LAFAYETTE ST., 


VALPARAISO, INDIANA 





NEW COMPONENTS 


AND 


MATERIALS 


continued 





gears give smooth operation Ex 
ternal bearing surfaces are of brass. 
Units with an internal anti-back 
lash Anti-back 
pal illel 
trains spring-loaded against each other, 
backlash continuously 
whether running or not. Metron In 


432 Lincoln St., Den 


feature are available. 


lash results from two geal 


taking up 


strument Co., 
ver 3, Colorado 
For more information— 
Circle 32, inside back cover 


High Speed Switches 


(he line incorporates semi-molded 

mtact plate construction. Each con 
tact pin is permanently locked into 
precise alignment, affording maximum 
dimensional stability. Wire leads are 
permanently molded into the contact 
Avail 


} 
mul 


plate for ease of connection 


ible include single or 
stacked, 
posed, raised contact 
printed cireuit designs 
vices, Inc., P. O 


N. J. 


models 
tiple pole, concentric, op 
segmented, or 


General De 
Box 253, Princeton, 


For more information— 
Circle 33, inside back cover 


Electro-Magnetic Clutches 


These clutches meet specification 
MIL-E-5272 and are available in rat 
ings of 6 to 120 v, dc. 


slied with a servo-type mounting and 
I | 


They are sup 


can be used in slip applications for 
intermittent duty. 

clutch 
from 2 to 90 in-oz; brake torque, 2 


+ 


to 75 in-oz 


Minimum torque ranges 


according to model 
chosen. Weight varies: 0.9 to 
Dimensions 1.968 x 
3.961 x 2.06 in. dia. A. J 
Route 1, Box $12, 


ilso 

+0 oz 0.810 

in. dia. to 

(Thompson Co., 
Florissant, Mo 

For more information— 

Circle 34, inside back cover 


Four-Throw Toggle Switch 
< 
toggle switch is 
that is of the 
tary—contact four-throw, single-pol 
enter-off type. It is 
with a silicone boot that keeps mois 
ture and dust away from the contacts 
The 
ible to continue opening and closing 
despite pitting and Fast 
make and fast break action is pro- 


\ heavy-duty 
innounced momen 


internally sealed 


wiping contacts are reportedly 


corrosion 


Conta 
current as high is 2 
Che switch is 1 
ductive (AN 3179 

10,000 cycles, 15 amp ( 
28 v, de, for 50,000 cycles. Mason 
Electric Corp., 3839 Verdugo Rd 
Los Angeles, Calif 
For more information— 
Circle 35, inside back cover 


Pneumatic Regulators 


hese devices, designed f 

matic loading and gaging application 
. 

ium 


Sp Cl 


include pressure regulators 
and 
fications of 


Series 4000. 


} 
boosters reversing relays 


1 typical regulator, the 


include five range ] 


30, , 150 and 250 psi 
supply and exhaust seats; three 


his 


especially suited to such machine ap 


é, 4 and 3 in regulator 


plications as welding head pressu 
control, punch press brake and clutch 


tensioning 


control, cable and sheet 
Bellofram Corp., Burlington, Mass 


For more information— 
Circle 36, inside back cover 


Miniature Connectors 


A line of miniature quick-discon 


nect electrical connectors automat 


ically seal before locking and can be 
visually inspected for correct assembly 
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1,960 


DESIGN ENGINEERS ~ 


CAN'T BE WRONG 


BONDED BY IPC 
vow 


uu 


In 1,960 separate applications 
these men specified [| [>C packings 


In the short space of 11 months, January-November 1955, IPC packings 
were specified for 1,960 varying applications. From a simple water pump to 
a highly complex retainer seal for an automatic transmission, IPC leather and 
synthetic packings met every design requirement! 

IPC’s engineering and laboratory staff analyzed all factors . . . carefully 
developed compounds and designed seals for each application. This is the 
attention to detail that ensures better packings . . . better performance. 

Whatever your problem — specify IPC. 


os» 


INTERNATIONAL 
PACKINGS 
CORPORATION 


Bristol, New Hampshire 


‘2 AO BLe ‘& JB pe oR 
He He G50 Fig Ha “he ties tks 





Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Francisco, St. Louis 
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NE W COMPONENTS 


AND 


MATERIALS 6 «© 0 @ @ 


continued 





installation. ‘The 
withstood 50 hr 


onnectors are 
of salt 


trom 


ind 
said to have 

temperature yperation 
67F to 250 I 


electric separation with no voids. Re 


ind continuous di 


iailable in re 
Deutsch 
Angeles, 


eptacle inserts are 
silient or hermetic-seal ty pes 


Co., Avalon Blvd., Los 
Calif 


7000 


For more information— 
Circle 37, inside back cover 


Explosionproof 
Panel-Mounted Condulets 


lor 


thick, these fixtures 


to 14 in. 


ire firmly secured 


panel boards up 
to the panels by locking nuts on the 
necks. C 


rear of panel ar 


ondulet bodies in 
fitted 


through-feed conduit hubs and large 


threaded 
with 1-in 
flat ground covers to provide maxi- 
iccess to interiors 

Condulets are 
pilot 
three 


mum 
factory-sealed for 
lights 
lights, on 12 in 


ondulets, 


us¢ 


with 125-, only, with 
two, or 


Styl 


one, 


center requiring 


external seals, permit any desired com 

bination of pilot lights, pushbutton 

and/or selector switches, one, two, 01 

three-gang. Crouse-Hinds Co., Syra 
Cuse a N. 2 

For more information— 

Circle 38, inside back cover 


Packaged D-c Power Packs 


Chese power packs are designed t 
be wired into circuits much the sam 
is standard power transformers 
supply d-c power to filaments 
tube 
vices requiring direct current 
of 6 to 
Model 3150 operates on 115 \ 


vacuum plate circuits 


range 350 v and 0.3 to 


inp 


ac, 60 cps, single phase, ind furnishe 


28.5 v, dc, 


mum ripple of | 


at 1.0 amp with a max 
percent. Voltag 
1/10 load to full 


load is approximately 13 percent. Rat 


regulation from 


ings are for continuous duty at 35 ¢ 
imbient 
Ihe Model 3150 occupies 


Input and output 


13 x 56 
in. Of chassis space 
to solder-hook 


connections are made 


terminals in compression type mul 

tiple headers. Opad Electric Co., 69 
Murray St., New York 17, N. Y 

For more information— 

Circle 39, inside back cover 


Disconnect for Fuel, 


Oil Lines 


Chis self-sealing coupling convert 
iny connection into a straight-through 
line. Pressure deck is said to be equiv 
alent to that of a straight tubing se 
A free-floating ‘Teflon 
flow ball combination provides the 
the the 
uncoupled position. lock 


tion. seal and 


disconnect is in 
The ball 


also serves as a sight-and-feel indicator, 


seal when 


giving assurance that the unit is com 
pletely coupled and safetied 
rhe disconnect is operated by hand 


} 


ind a 4 turn is needed to disconnect 


or connect with system pressures up 
to 200 psi. The new disconnect has 
successfully passed all fuel tests, MII 
C-7413A and all 7808 oil tests MII 
C-7413A with intermittent tempera 
375 F and 


250 F. It 


continuous 
iailab]l 


tures up to 
temperatures of 


For more information 


Circle 40 


inside back cover 


ES BRANSON Bd 


BOONTON WEw JEe8Ey 


Time Delay Relay 
For Use at 125C 


imbient t 


temperature 


] 


the environmental 


high 
vibration up to 


Corp., Boonton, N. | 


For more information 


speed militar 


Circle 41, ‘inside back cover 


Push-Pull Low-Level 
Magnetic Amplifier 


Ih im plific 
plify the 
u hy i 
thermistor bri 


tal detecto 


output 


thermoc« 
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Prod cl 


Engineer 


Ih 


How CMP 
ED SPECIFICATION 


COLD ROLLED STRIP STEEL 
CUTS MATERIAL AND 
END -PRODUCT COSTS... 


Putting a stop to troubles with cold rolled strip steel has long 
been the specialized business of CMP. 


By working to restricted specifications for size, 
and finish, CMP precision rolling 
ing has helped in many 
downs in production with fla 


The danger of not having steel with the “working qualities” 
that will keep up with todays high speed auto- 
matic machines can be eliminated. In many 
cases a CMP restricted specification strip has 
simplified tooling and stepped up machi 


speeds 25° or more. 


And when the free flow of CMP strip is moving 
through your equipment without difficulty 
you'll know why your end-product costs are 
at the right level — why it pays to always 
check CMP for the right specification where- 
ever cold rolled strip steel is needed. Your 
inquiry is invited. 





CMP LOW CARBON 


WHERE You HIGH CARBON 
CAN GET Annealed or Tempered 


SPECIFIC SPECS. STAINLESS 
FOR ALLOY 


the Gold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 

PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, IND 
SALES New York ¢ Cleveland ¢ Detroit « Indianapolis 

OFFICES Chicago @ Los Angeles © San Francisco 


January, 1956 





pre-design 
for product beauty 


with NICKELOID 
METALS 


THESE FINE PRODUCTS WERE 
DESIGNED AROUND 
NICKELOID METALS 


In the pre-design stage ... before investing in tools 
and dies... consider pre-plated Nickeloid Metals 
I I 

Take full advantage of their inspir- 
I —_— 
-" 
ing design potential and basic 
production savings, too. PRE- 
plated in uniform, quality-con- 
trolled finishes of chrome, 
nickel, copper or brass on 
base metals of steel, zinc, 
copper, brass and alumi- 
num — Nickeloid Metals 
require no cleaning, } 
plating, polishing. 
Just fabricate the parts and as- 
MAR-NOT PROTECTION 
To protect the brilliantly finished sur- 
face during drawing and forming ' . 
operations, and in handling, Nickel- reduce costs, increase output. 
oid Metals are available with MAR- 
NOT — a protective covering that af- 
fords absolute protection until final as 
sembly; then may be peeled off 


Write for full details. 
; NICKELOW 
AMERICAN NICKELOID co. © 
PERU 4, ILLINOIS 


semble. Eliminate 3 out of 5 basic 


manufacturing steps; save time, 


SHEETS « COILS « STRIPS 


plifier 1S r-contal 
no external rectifier 
The amplifier w 
pull, d-c uutput for 
ity d-c signal input 
perature rating 
Units can be cas 
gain. Polytechnic 
velopment Co., In 
Brooklyn 1, N. ¥ 
For more information 
Circle 42, inside back cover 


Subminiature 
Toggle Switch 

This toggle switch consists of a 
switch riveted into a stainless steel 
bracket. The assembly shown is for 
single-pole, double-throw service. Als« 
available: double-pole, double-throw 
and triple-pole, double-throw 

The switch unit is approximately 
+ x vs in. thick, and mounts in a 

(Continued on page 241) 
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- 
For more information— 
Circle 43, inside back cover 


Sight Flow Indicator 
Stops Backflow 


\ it fi 


& Porter ( 

Hatboro, Pa 

For more information— 
Circle 44, inside back cover 


Custom and 
Standard Springs 


Compression, extension, torsion and 
flat steel springs for automotive, air- 
craft, electrical, instruments, scientific 
controls, commercial and general in 
dustrial applications are available in 
custom or standard size A variety 
of materials including high carbon 
spring steel, hard-drawn spring steel, 

: i 
spring steel, music il pring steel, 


illoy spring steel 


oil-tempered spring steel, special valve 


$s Spring steel, 
flat spring steel, ribbon spring steel, 


(Continued on page 244) 


Product Engineering — January, 1956 








for Teflon” on wire 


From advanced know-how and industrial chemistry . . . came 
“Teflon.” Through unique applications of “Teflon” on 
wire and cable . . . Hitemp Wires, Inc. has opened new 
horizons for the electronic and electrical industries. 


With “Teflon” insulated wire, tubing, multi-conductor 
cables, lacing cord. tape and sewing thread, miniaturized 
electronic and electrical components are now possible .. . 
with the amazing working temperature range of —70°C. to +260°C. 
“Teflon” insulated products offer this unexcelled combination 
of properties: low loss factor, low dielectric constant, 
high volume resistivity, nonflammable, low coefficient 


of friction, unaffected by moisture, tough. . . yet 
flexible, and completely inert to all known commercial solvents. 


For better products . . . for lower production costs, call the 
leading specialist in high temperature insulations . . . your 
nearest Hitemp Wire, Inc. sales engineer. 


HITEMP WIRES,INC. 
wi AVE., MINEOLA, NEW YORK 





TIONAL REPRESEMTA 
coun & wane erervcer ss 
Stoned Wire & (adie Gonagre 


Bee | Rempeey 
1) Cost Poe % 
Come ieote Mars 











ROCKWOOD BALL VALVES 


Perform better...last longer with no maintenance 


All Rockwood ball valves have a full round 
port area. This area does not permit the shape 
of the fluid stream to change, and allows your 
piping to handle fluids without creating tur- 
bulence in the fluid stream, thus reducing fric- 





tion loss to a minimum. 

For complete information on the cost-sav- 
ing valves below, write Rockwood Sprinkler 
Company, 808 Harlow Street, Worcester 5, 
Massachusetts. 








NEW ROCKWOOD TOP ENTRY 
BALL VALVES 


Here’s a really unique valve! Four bolts unscrew and 
the cap of the Rockwood Top Entry Ball Valve lifts to 
give you easy access to the entire inside without re- 
moving the ball valve from the line! You can change the 
direction of the flow without removing the valve from the 
line! Just remove the cap and reverse the cage assembly, 
that’s all there is to it! 

New stem design allows the handle to be placed in 8 
positions, giving you added convenience in installing and 
operating the valve. 

Made of bronze with interchangeable parts, the Rock- 
wood Top Entry Ball Valve is available with sweat ends 
or screw ends and in 14”, 34” and 1”. It’s ideal for han- 
dling oxygen and hazardous liquids, as well as water, oil 
and gas. It carries 300 lbs. per square inch on water, oil 
and gas and 400 lbs. per square inch on LP gas. Write for 
complete facts on this unique valve. 





ROCKWOOD 
BRONZE 
BALL VALVE 


ROCKWOOD 
3” AND 4’ 
BALL TYPE 
CAST STEEL 
VALVES 


Made of medium carbon cast steel that fully meets the 
specifications for carbon steel pressure castings as em- 
bodied in ASTM. Rockwood cast steel ball type valves 
are designed and constructed for superior service. They 
combine the best features of plug cocks and globe valves. 
Recommended working temperature 212° maximum. 





ROCKWOOD AIR-OPERATED 
BALL 
VALVES 


For remote control use 


To operate valves in hazardous locations or valves in- 
stalled in difficult and hard-to-get-at places Rockwood 
offers you the new air-operated Ball Valve. This new unit 
can be mounted in FOUR different positions around the 
Rockwood Ball Valve. It will operate the valve smoothly 
and efficiently. One valve or several valves can be con- 
trolled from one central control board. It is available in 
a complete package unit ball valve, cylinder, special 
handle attachment and mounting bracket. Cylinder, 
handle and mounting bracket can also be bought sep- 
arately to be attached to valves already installed on line. 
Can be operated with various types of controls. 

This complete package unit is available in sizes from 
14” thru 2” in bronze and 3” and 4” in cast steel. Addi- 
tional features such as ‘‘Fail-Safe’’ provisions available 
on request. 





This ball valve is made of bronze with 
screwed ends in all pipe sizes from 34” to 214” 
and in cast steel 3” and 4”, and is recom- 
mended for 300 p.s.i. working pressure. 

It can be opened and closed with a quarter- 
turn. Handle design allows valve to be in- 
stalled in any position assuring clearance in 
all types of installations. It does not depend 
upon mechanical parts to maintain proper 
alignment of ball and seat. Tested and listed 
by Underwriters’ Laboratories, Inc. 





FULL, R 


ROCKWOOD BALL VALVES 


FLOW 
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ARE SMALL ASSEMBLIES 
A BIG PRODUCTION PROBLEM? 
Elgin can put your miniaturized assemblies 

into low-cost, volume production 


A first visit to Elgin’s assembly lines for miniaturized components is an 





amazing experience. You see the most modern equipment and 
methods applied to parts that are often nearly microscopic. You see 


skilled technicians deposit a day’s production in a pill box 


All of Elgin’s geen ice, personnel and facilities are at your service in 
an co your miniaturized devices on a low-cost 
mass-assembly basis. Our engineer designers, too 
are eager to work with you in solving space 
compression problems. Get the complete story 
on Elgin’s miniaturizing—from design 
to production line. Write or call today. 


Free Booklet Gives Facts 
Write today for “Practical Miniaturization’ 


Booklet tells how Elgin makes miniaturization practica 


) ELGIN NATIONAL WATCH COMPANY 


ORDNANCE DIVISION © ELGIN, ILLINOIS 








SPUR GEARS — Straight, helical, and 
internal. Sizes from 16 pitch, 142" 
dia., to 1% pitch, 36” dia. 


HERRINGBONE—(Fellows Type). Sizes 
from 114" to 15”. 


SPIRAL BEVEL — Sizes from 16 pitch, 
1%" dia., to 12 pitch, 28” dia. 


STRAIGHT BEVEL—Sizes from 16 pitch, 
14" dia., to 1% pitch, 28” dia. 


HYPOID—Sizes from 12" to 28” dia. 





FAIRFIELD 


Agricultural Implements . 


F you use gears in the product you make, we 

believe it will pay you, as it has others, to 
become acquainted with FAIRFIELD—the place 
where fine gears are produced to meet your 
specifications EFFICIENTLY, ECONOMICALLY! 
Fairfield’s production facilities are unexcelled for 
making all kinds of accurate, automotive type gears 
such as are now finding wide use in all branches of 


industry: for Tractors, Trucks, and Buses . . . for 


. . for Machine Tools. 


Ask for latest literature describing Fairfield’s 


facilities. Your inguiry will receive prompt attention. 


Sfine Gears Made to Onder 


ZEROL—Sizes from 16 pitch, 14" 
dia., to 1% pitch, 21” dia. 

WORMS AND WORM GEARS—Worms 
to 7” dia. Worm gears to 36” dia. 
SPLINED SHAFTS—Lengths to 52”. 
Diameters from 1” to 6”. 


DIFFERENTIALS — 10,000 to 300,000 
inch pounds capacity. 


Note: All of the sizes above 
ore approximate. 


Ask for interesting, 
illustrated bulletin 


MANUFACTURING CO. 


2305 South Concord Road . Lofayette, 
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Ms, 


bronze and beryllium copper 


New Parts and Materials 


ib] Springs in wire 
> in. and in bars up to 
ind square are produce 
Spring Co., 1746 Los Angel 
Angeles, Calif 
For more information- 
Circle 45, inside back cover 


ane 
tn Aesseese 
ates 


Rectifier Operates at 
Up to 200 _ 


The rectifier i 1oused 1 a shock 
ind vibrationproof case measuring ap 
proximately 14 x 13 in. height. Maxi 
mum reverse working voltage is 60 
v and minimum breakdown \ 

70 v. Forward current de 
drop is in excess of 600 
quare inch of junctiot 
Electronics Corp 
Los Angeles 7, Calif 
For more information— 
Circle 46, inside back cover 


Power Supply With 
Variable Transformer 


Variable output power supplies 
have built-in variable transformers 
which control input and output volt 
izes. Control dial on the transformer 
is calibrated in percentages of line 


(Continued on page 248) 
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SHAKEPROOF = —— 
Fastening 


St. Charles Road, Eigin, Illinois + Offices in Principal Cities 
in Canada: Canada lingls Tools Limited, Toronto, Ontario 


OIVISIONS OF ILLINOIS TOOL WORKS 
World's Broadest Line of Mass-Assembly Fasten! 








MUELLER BRASS CO. 
FORGINGS 


give THUNDERBIRD tops 
a snug fit the year around 





The Motor States Products Division of Detroit Harvester 
Co.—a major supplier of top assemblies for convertibles 
—has found Mueller Brass Co. forgings an ideal answer 
for securely fastening down the tops on the Ford 
Thunderbird. In a summer shower or in the snow of winter 
the top is always snug and draft-free. There are a pair 
of each of the three Mueller Brass Co. forgings shown 
here used in locking the Thunderbird top securely around 
the sides and rear deck. The locking lever (A) is incor- 
porated in the top and operates a locking pin that 
fastens into the rear hold down clamp (B). A pair of 
side hold down clamps (C) are located just behind each 


door opening and clamp fasteners on the top hook into 
these forgings to rigidly hold the top in position. These 
forgings hold the necessary close tolerances and provide 
an excellent surface for buffing and chrome plating. 
In addition, the price is favorable and deliveries are 
good. For these reasons, as well as their inherent 
strength and durability, a switch to Mueller Brass Co. 
forgings can prove advantageous. Write today for our 
engineering manual (No. H-585455) . . . or better yet, 
call in one of our engineers to investigate possible 


forging applications in your products. 
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METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY, Director of Research 


A. rear locking lever _ . 

The other day one of our 

discuss gear applications a 

to the amount of zine per 

alloys. Engineering bool 

in bearing alloys. While tl 

ing the commonly c 

alloys, it does no 

alloys. The 600 seri 

keenly interested, aepen 

along with several other met: 

them with their fine bearing pr 
My explanation to ou 

as follows: The question 

detrimental in a bearir 

ing constituent 

amount of zinc | 

alloy containing 80 

A zinc content 

containing 88‘ 

In an appiicatior 

alloys the 

form a har 

through the 


B. rear hold down clamp 


higher the perce 
qui itv of har 

' \\ 
the matrix. Therefo 
a high tin content, t 
“out of balances 

In the 600 serie 
present with 
to combine w 
silicide which 
Since the mar 
micro hardne 
bro» Ze, 


hardnes 


Like many engineers, 
bearing properties of 
manufacturer of 
having difficulty witl 
bronze gears in busses 
Angeles and Pittsburgh, 
using gears made f 

Since that time, v 
ful applicatior 
bearing bronze 
is that once ac 
other applicatio 
period of year 
our bool 

In conclusion, ' 
bearing propertie 
but is of benefit to the 
harder matrix, permitting 
action better than the 

I've just about rur 
we'll have another 
have any problem ’ 
alloys, just write me her 
we'll see what we can do. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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vorn 


C. side hold down clamp 


rom 


@ WRITE TODAY FOR THE ENGINEERING MANUAL YOU NEED 


Mueller Brass Co. Forgings 
Engineering Manual H-58565 


Tuf Stuf Aluminum Bronze Alloys 
Engineering Manual H-58563 


600 Series Bearing Alloys 
Engineering Manual FM-3000 





Copper Base Alloys in Rod Form 
Engineering Manual FM-3010 
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351 VERONA AVENUE + 


We at Newark have many years’ | 


experience in the production of 
quality wire cloth. But we haven't 
stopped there. One division of our 
company is fully equipped and 
staffed to fabricate any part you 
need with a wire cloth insert. 


We have experienced engineers 
ready to assist yours in the design 
of the part to assure making the 
best and most economical use of 
the mesh insert. And, we have the 
facilities and skilled personnel to 
fabricate the parts to your strict 
specifications in small lots or in 
production quantities to meet your 
production schedules. 


It will pay you to investigate how 
you can take advantage of our 
experience in wire cloth manufac- 
ture and parts assembly. We shall 
be glad to quote on your require- 
ments. Let us have complete details 
on specifications, 


ewark 
ire Gloth 


COMPANY 
NEWARK 4, NEW JERSEY 





| 


| 


New Parts and Materials continued 


rather than in voltage, t 
simplify operation. Depending on th« 
powel supply involved, uutput rating 


range up to 50.000 v. 


voltage, 


Input rating is 

118 v, 60 cps. Condenser Products 

Co., Div. New Clock and 

Watch Co., 140 Strect 
New Haven, Conn 

For more information— 

Circle 47, inside back cover 


Haven 
Hamilton 


Miniaturized Servo Motor 


for high 
imbient temperature applications, this 


Designed operation in 


3-oz motor, which measures Iv in 


dia, is capable of withstanding con 
Class H 
he motor 


life of 


tinuous operating tempera 


for a 


con 


is designed 
1000 hr of 
tinuous operation at 150 ¢ 
Early tests 
200 hr 
operation at an ambient temperature 
of 180 C. Servomechanisms, 
625 Main St., Westbury, N. Y 
For more information— 

Circle 48, inside back cover 


tures. 
minimum 
ambient 
temperature indicate an 
expected life of continuous 


Inc., 


Tubular Selenium Rectifiers 


Especially developed for high-volt 
age, low-current applications are five 


small, disk-type, tubular rectifiers 


hey are available in physical sizes 


5 


which range through 4, %, #%, # and 


4 in. dia and can be obtained in as 
semblies of one to 260 cells, mounted 
without spacer washers, in a 
quality phenolic tube. Each 
fully closed with a brass cap, which 


high 
end is 


is firmly secured to the phenolic tube 
and provides contact ferrules for fuse 

clip-type mounting 
The cells are rated 1, 24, 5, 10 and 
(Continued on page 249) 
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SPRAYLAT CORP. 

1 Park Ave., New York 1, N. Y. 
Please send me bulletin M-2 describing 
COVERLAC. 


name. 
position 
address. 
firm nome. 


CC SSSL.acQqQ 
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New Parts and Materials continued 


half 
wave circuit using a condense! input 
filter at maximum 
ture of 25 ¢ 
voltage rating of 26 v rms pet 
Union Switch & Signal Div., Westing 
Airbrake Co., Pittsburgh 18, Pa 
For more information— 
Circle 49, inside back cover 


20 milliamp, d-c, per cell, in a 
imbient tempera 
They have 1 rc\ 


cell 


hous¢ 


Germanium Fused 
Junction Transistors 


These are medium power tran 
sistors, characterized by high gain and 
low noise figures. In addition, they 
exhibit a negligible alpha-crowding ef 
fect at high currents. 
effect 


devices particularly applicable to high 


The low alpha 


crowding makes these new 
current, medium powel amplifiers 
All three types have a maximum 
collector current of 100 milliamp, and 
a collector dissipation of 500 milliwatt. 
Dimensions, transistor body: 0.344 x 
0.414 in. length. Hughes Aircraft Co., 
Culver City, Calif 
For more information— 
Circle 50, inside back cover 


All-Purpose Relays 


The 
mum 


Model DO relay has a maxi 
contact combination of four 
pole, double-throw. It is particularly 
adaptable to aircraft and mobile equip 


(Continued on page 250) 


$C-1071B 


SPRAYLAT CORP 

1 Park Ave., New York 1, N.Y 

Please send me bulletin M-3 describing 
SPRAYLAT SC-10718 


nome... 
position. 
oddress 
firm nome. 


city zone state 





IMPROVE CONTROL 


OF LIGHT AND COLOR, 


SIMPLIFY DESIGN 


WITH 


BAUSCH & LOMB 


‘uu 


OPTICAL COATINGS 


®@ SIMPLIFY PRODUCT DESIGN 


With these compact optical elements 
you can provide desired degrees of 
reflectance andjor transmittance—se- 
lectively or non-selectively with re- 
spect to wavelength—and still keep 
design simple and practical. Multi- 
layer coatings, so thin they are meas- 
ured in fractions of a wavelength of 
light, are applied to glass substrates 


to control light and color to exact 
performance needs. 


@ REDUCE PRODUCT COST 


Save by low-cost purchase from the 
most complete selection of standard 
designs, readily adaptable to specific 
needs. Production efficiency of Amer- 
ica’s major optical supplier will save 
you money on special orders. 


Here are just a tew typical applications 


Full reflectance mirrors ¢ All optical 
systems where losses must be kept to 
a minimum 

Low pass, band pass, and high pass 
filters © Color separation * Additive 
color and subtractive color (Photo- 
graphic) * Television ¢ Printing fil- 
ters © Photographic filters ¢ Projec- 
tion filters © Aerial cameras 


FREE DATA MANUAL 


For your free copy of Multi-Film Manual 
D-279, and for complete information, write, 
wire or phone: Bausch & Lomb Optical Co., 
66801 St. Paul St., Rochester 2, New York 
(Phone: LOcust 3000) 


America’s only complete optical source . 


250 


Heat control filters * Projection sys- 
tems—reduce heat without light loss 
Conversion filters © Photography— 
compensate for emulsion character- 
istics under different light conditions 
Neutral beam splitters © Combining 
or separating images * Simultaneous 
visual observation and photographic 
exposure * Interferometry 


BAUSCH 6 LOMB 


from glass to finished product 


New Parts and Materials continued 


] ip] 
and vibration are encountered 
[he contact and terminal insulation 
of molded phenoli material. The 
design of the molded parts around 
the moving contact arms affords maxi- 
mum protection against mechanical 
injury. Contact rating: 10 amp at 
115 v, ac, or 32 v, dc, non-inductive 
load. The relay is available from stock 
in a wide range of operating voltages 


Ohmite Mfg. Co 
Skokie, Il 


for either ac or de 
3682 Howard St 


For more information— 
Circle 51, inside back cover 


Spool-Type Three-Way 
Valve and Pump 


This valve and pump assembly is 
designed for use with single-acting 
cylinders. 


by cable or lever control, for raise, 


The valve can be operated 


hold and lower position 

Che unit is rated for 1000 psi duty 
and tested at 2000 psi 
3000 psi shock load Chere is a built 
in, adjustable, 


overload and 


pressure relief valve 


(Continued on page 253) 
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DOW CORNING 
CORPORATION 


FOR 


Silicone News 


DESIGN ENGINEERS 


No. 22 





Pump Life Increased 30% 
With Silicone Lubricants 


Friction between rubber and metal or 


plastic surfaces is easily overcome with 
Fluid. Nonvolatile, 


nongumming and nontoxic, this silicone 


Dow Corning 200 


lubricant retains a relatively constant 


viscosity and remains serviceable at 


temperatures from 10 to 
over 400 F. 


to increase the life of plastic and rub- 


ranging 


How these properties work 


ber parts is demonstrated in this appli- 


cation reported by Vanton Pump and 


Equipment Corp. of Hillside, N. J. 


es the “Flex-i-liner,” an 
d pump handles 
contaminated liquids 
n contact 


This 


liner 


nem to come 
pump mechanism 
flexible 

let and out 

openings 

on of a 

ing eccen 

nside_ this 


produces 


Low temperature flexibility of vulcan- 


ized Silastic*, plus the unique flowing 
and curing characteristics of this sili- 
cone rubber in paste form, have helped 
Electro-Snap Switch & Mfg. Co., Chi- 
develop an efficient, 


cago, unusually 


hermetically sealed limit switch. 


The “wobble seal 
emperature swi 
inner mass of stic iste laver of 
molded Silastic and a top Teflon 


On curing vulcanizes 


place to form moisture 
proot seal betweer tne uter case and 


the actuator 


Silastic stays re- 
silient at 100 F 
After long expo- 
sure to 100 F 
the Silastic seal on 
this snap action 
switch is still 
operable 














When a slice of bread is placed in a ‘Power 
Action” Toastmaster, the silicone insulated 
motor automatically lowers it and at the same 
time stretches a coiled spring with a 1! pound 
puil. After the toasting cycle, this spring is 
released and the toast is gently elevated with 
motor serving as a damping device 


SILICONE INSULATED 





os 


MOTOR MAKES 


“POWER ACTION” TOASTER POSSIBLE 


Frequently, the sales appeal and effi- 


cient operation of a new product de- 
pends on locating the source of power 
When 


tem pera- 


close to the mechanism it drives. 
this high 
tures, as it did in the 


involves ambient 


design of 


McGraw Electric’s “Power Action” 


EFFICIENT HERMETIC SEAL PRODUCED WITH SILASTIC 


1 MOLDED SILASTIC 


— ‘ 
1 


LSA 
Ly 


SILASTIC PASTE 


17: 
i 


| 
i 

Ihe Teflon coating protects this seal from 

possible exposure to aromatic hydrocarbons 

and reduces the adhesion of 


Snap 


actual service without a leak 


reports more than a mill 


Lead wires enter the sw 


hermetically sealed pin conne 
outer portion of which is 
grommet-type Silastic seal to plug tl 
around the 


possib ity 


Toastmaster, silicone insulation be- 


comes essential 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





DOW CORNING 
CORPORATION 


Silicone News 





DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS | . 
AND TECHNICAL |” 
DATA.... 


“=. 


Documentary film “What's a Silicone?” avail- 
able free of charge for showings to technical 
audiences in every industry. In full color and 
sound, this dramatic 146mm film allows you to see 
Dow Corning Silicones in action improving the 
performance of products ranging from nursing 
bottle nipples to diesel 
information about this educational film and how 


locomotives. For more 
to arrange a showing for interested persons in 


your plant, circle No. 222 


e 
Now available—The 1956 Reference Guide to 


Dow Corning Silicone Products A 
comprehensive, 


concise, 
12 page reference that is con- 
venient-to-use. It's packed with data, properties, 
and information on how you can use silicones in 
designing new equipment, improving performance 
and reliability of original equipment, or reducing 


No. 223 


production and maintenance costs 
= 


Additive Creates Hammer Finishes. 
Dow Corning F-4290, effective in the range of 
0.1 to 1 
is easily 


Silicone 


part based on the total formulation, 


incorporated with such vehicle resins 


as coconut or soya alkyd-melamines, epoxies, 


silicones, and acrylic or nitrocellulose lacquers 
No. 224 

* 
Silastic 432 Base, a reinforced gum for com- 
rubbers, shrink 
and low compression set characteristics without 


pounding silicone provides low 


is partly filled with 
No. 225 


the use of toxic additives 


silica to minimize compounding time 
» 
“Silicone Glass Parts by Vacuum Laminating” 


from MATERIALS AND METHODS, 
gives detailed procedures for making short runs 


a reprint 


of oversize, complex, or experimental 


without the 


parts 


expense of production molds; is 
supplemented with several illustrative photos 


No. 226 
sd 


Specifications for Silicone Fluid—Electrical Grade 
is a new data sheet that briefly describes the 
various tests of dielectric and physical properties 
200 Fluid 

No. 227 


that electrical grade Dow Corning 


must pass before shipment 





Silicone Paint Superior to Other Finishes for Trailer Bathtubs 


With properties that overcome the limi- 
both 
finishes and vitreous enamels, silicone- 
based helping 
longer-lasting 


tations of conventional organic 
designers 
and 
service into a broad range of products. 
One of the most recent examples is the 
finishing of housetrailer bathtubs by 
Sherer-Gillett Co. of Marshall, Mich. 


paints are 


engineer beauty 


The porcelain enamel formerly used on 
these cold-rolled 


to apply. and 


wiping Operation to remove excess enamel 


steel tubs was expensive 


necessitated an extra hand 


} 


from corners and edges This coating 


added 25 pounds to each tub and often 
caused the metal to warp, resulting in high 
Porcelain finishing also meant 
shipping plus the 
damage to tubs during 


scrap losses 


high costs hazard of 
handling 


All of ave been elimi 
nated by 


paint It is 


these problems 


switching to a_ silicone-based 


easily and efficiently spray 
need 
This 


high 


applied, and there is no longer any 
for the costly hand wiping operation 
paint is cured by baking to give a 
gloss finish that is flexible enough to with 
stand handling without cracking or chip- 
SILICONE LUBRICANTS 

liquid through the pump. Capacities range 


from 3 to 20 gallons a minute 


‘Flex-i-liners” are available in natural rub 
ber, Buna N, Hycar, neoprene or Silastic 

Dow Corning’s silicone rubber In every 
case, however, the service life of the line: 
depends on keeping friction at a minimum 
surface and the 


between ts inner 


eccentric rotor 


~ 
4» 
Y\ 


Originally Vanton lubricated these liners 


with various organic oils and = greases 


lepending on the type of rubber In serv 


ice, however, all organic lubricants soon 


ping. Exhaustive 
proved 


tO 


ence have 
lent resistance 
ind salt spray 
attractiveness 

Sherer-Gillett’s finish 
and economical 
30 minutes at 450 F to remove 
oil; then bonderized an rayed with 
white Nubelon-S, a modified s 
idden 


bake at 425F the 


wiped 


icone-based 


After a 


tubs are 


finish formulated by Gl 
30 minute 
down and 


ind baking 


sanded given a 


No. 220 


lightly 


final spray coating 


lost their effectiveness and friction-increas 
ing deposits of solidified grease built-up on 
Contact with organic lubricants 


also caused the liners to deteriorate 


the rotors 
neces 


sitating frequent liner replacement 


In 1950, Vanton tched to 


engineers swi 
Dow Corning 200 Fluid, 2000 centistokes 
for lubricating all types of liners The 


coefficient of friction between rotors and 


liners dropped from 


Ol; build-up 


nated; and 


in st ite 60 to 
on the 
service life 


increased by as much as 300 


In addition to solving Vanton’s lubricant 


inventory problem and giving the 


Fluid 


making it 


pumps 


longer service life, 200 reduced 


assembly time 15 by 


easier 
to slip liners into place 
Dow Corning 200 


Vanton also applies 


to simplify assembDly 


No. 221 


Fluid to ball bearings 


and to reduce corrosion 





Bow Corning Corporation, Dept. 8601, Midiand, Michigan 


Please send me: 218 219 220 221 222 
223 224 225 226 2217 
NAME 
TITLE 
COMPANY 
STREET 


CITY . ZONE STATE 


SILICONE NEWS is published for product design and development engineers by 


DOW CORNING 


DOW CORNING 


in silicones 


CORPORATION 


SILICONES 


MIDLAND 


MICHIGAN 


ATLANTA CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK WASHINGTON.O.C.\5 


CANADA 


GREAT BRITAIN 


FRANCE 





New Parts and Materials continued 
The valve pump is available in 5 sizes, 
developing from 8 to 22 gpm at 1000 
rpm-1000 psi. Wisconsin Hydraulics, 
Inc., 3165 N St., Milwaukee 16, 
Wis 
For more information— 
Circle 52, inside back cover 


Subminiature Blower 


Using a | in. dia impeller, this unit 
will move 8 cfm at 1 in. static pres 
ure when running at 20,000 rpm 
Total weight of blower and moto 
unit is less than 2? oz. Available in 
unter-clockwise 
Ripley Co., Inc., Middle 
town, Conn 


both clock-wise and 
rotahon 


For more information— 
Circle 53, inside back cover 


+ 


»” a 
-— 7 
Subminiature Connector 


The connector is available with 
three, four and five contacts, and 
features one-piece molded inserts. In- 
serts are interchangeable in the plug 
or receptacle shell. Precision-machined 


(Continued on page 254) 
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--- SINTERED 
POWDERED METAL 
BEARINGS and PARTS 


unting/ 


The newest facilities for the 
production of bearings and parts 
made of Sintered Powdered 
Metal are now offered to 
designer, engineer and machinery 
manufacturer by The Bunting 
Brass and Bronze Company. 





Bunting resources, 
reputation and responsibility 
together with a complete 
new plant and modern 
equipment provide Sintered 
Powdered Metal products 

at a high point of quality 
and precision. 


Bunting Engineering is 
available without cost or 
obligation to all who wish 
to use or explore the cost 
advantages that this 
versatile product brings 
to the mechanical 
industries. 


Sintered Plain and Flange Bearings, Solid and Tubular Bars 
and Thrust Bearings are available from stock in a wide 
range of sizes. Quotations for special bearings or special parts 
will be sent promptly on receipt of prints. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 


253 





New Parts and Materials continuec 


pin contacts and sp 
phosphor bronze contacts ar 
plated for ease of soldering Jur 
Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. ¥ 
For more information— 
Circle 54, inside back cover 





A-c Voltage Divider 


[his variable ratio transformer 
uitable for panel minting in equip 
ment of all type I panel space 
requirement is 3 ) 34 in. deep 


Resolution is better than 0.0005 


percent and accuracy better than 0.004 
percent. Coast Coil Co 5352 W 


wears longer eae 





For more information 


Circle 55, inside back cover 
It is easy to demonstrate to yourself why the con- 


cave sides (Fig. 1) of the Gates belt greatly lengthen 
belt life. 

Simply bend a Gates belt and feel the sides. No- 
tice how these prec isely engineered concave sides fill 


Subminiature Relay 
c lds x 
255 lb 


Contact rating is 2 amp, non-induc 


ag Dimensions of this relay a1 
out on the bend and become straight. Thus a Gates belt 


_ 

grips the sheave groove evenly (Fig. 1-A) and wear is # in. dia and weight is 0. 

distributed uniformly across each side of the belt. That 

means longer belt life; lower costs tive, at 26.5 v, de, or 115 v, ac. Con 
Make the same test with a straight-sided belt (Fig. tact arrangement is four pole, double 

2) and see what happens. The sides bulge out on the throw. U. S. Relay, 1744 Albion St., 

bend (Fig. 2-A) concentrating the wear at points Los Angeles. Calif 

shown by arrows. For more information-— 
To assure longer wear and keep belt costs down, Circle 56, inside back cover 

specify the V-belt with concave sides—Gates Vulco 

Rope . . . readily available from nearby distributor 

stocks. The Gates Rubber Company, Denver, Colorado . . “a 

—World’s Largest Maker of V-Belts Natural and Synthetic 


Rubber Sheet Packing 
Stocks of rubber include red and 
There are Gates Engineering Offices and Distributor Stocks in 
all industrial centers of the United States and Canada, and in 
70 other countries throughout the world. 


black sheets in nylon and plate fin 
ishes for hot and cold water, general 
TPA 60 hydraulic conditions, steam and ga 
— pressures; chute lining and skirt board 

rubber; floating stock for vibration 


} 
dampeners, flexible joints, soft cush 


° ons, bumpers and soft sealing gaskets 

ULCO in hydraulic and general chemical 
services; commercial grade black and 

RO PE (Continued on page 258) 
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Here’s Why Clifford Specifies 
ALL-ANGL Barry Mounts 
to Protect Reliability 
thru Every Flight Attitude 

of the F-100 





It’s an important story 
of engineering for shock and vibration control 


North American Aviation, builders of the F-100 Super Sabre, The ALL-ANGL Barrymount™ iso- 
specify that the control box must be able to mount at any angle. lators used in the Clifford base 


MIL-E-5272A requires the mount to operate under vibration as high are standard miniature size 


, These advanced-design mount- 
as 0.080” double amplitude. Temperature requirements preclude the gee ¥ 
bI And i 1s that tl ' | ings are also available in MiL- 
use Of rudder mountings nd experience demands tha 160 mounting 

. i . size 1 and (Feb. 1) Mil-size 2. 


yvstem le the b ‘d by large > g able = 
system handle the load bias added by large connectors and cables Aide Gur ites diinde. 


often a serious problem with miniaturized equipment 


When your problem is protection 
Because they are specifically designed for jet and missile service, 


ALL-ANGL Barry Mounts meet all these requirements. So Clifford’s 
choice of this mount assures the protection of their new miniaturized 


through all flight attitudes, your 
answer is ALL-ANGL Barry Mounts. 
For recommendations, call your 


heat control under every operational condition. Barry Sales Representative. 


BARRY CONTROLS 


gawk es Ec ey Be 
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 











¢ oven in Barry's expansion program,  73Q PLEASANT STREET, WATERTOWN 72, MASS. 


Send resumé. 
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* Control Components Digest * 





News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 





BIG MOON RADAR undergoing tests. Ward Leonard resistors—like those in foreground 
help this gear stay on the air—or, rather, on space. 


New moon radar to explore outer space 


The U.S. Army Signal Corps hasn't 
got a transmitter in outer space — yet. 

So, for their continuing studies of 
radio wave propagation in space and 
the upper atmosphere, they bounce 
radio waves from their new high-pow- 
ered radar, Diana, off the moon and 
planets and study the return pulse. 

Designed and built by Radio Engi- 
neering Laboratories of Long Island 
City, N. Y., the new radar transmitter 
puts out 50 kilowatts, continuous 
wave, and may be pulse modulated at 
various pulse widths and repetition 


mee ll ie 


rates. Receiver gain is 170-db at bet- 
ter than 3-db noise figure. 
Throughout the equipment, high- 
stability Ward Leonard resistors, like 
the big Vitrohm resistors shown above, 
do duty as high-voltage bleeders, 


| surge and current limiting resistors, 
| and protective meter shunts in high- 


voltage circuits. 

You'll find Ward Leonard Vitrohm 
resistors completely described in our 
64-page Catalog No. 15, together with 
nomographs and charts to help select 
them. Write for your copy today. 


Relays mastermind traffic lights 


24-hour-a-day duty is the lot of this 
master traffic light controller. Four de- 
pendabie Ward Leonard relays select au- 
tomatic timing cycles. Two more relays 
allow remote control of off-duty flashing 
amber signals and signal shut-down. 
Learn more about these rugged relays in 
Ward Leonard Bulletin No. 110. 


Photo courtesy Crouse-Hinds Co. 





SHE’S CHECKING CHART RECORD from X-ray 


spectrometer in Ward Leonard’s test lab. 


Plant X-ray speeds quality control 
and helps catch crooks 


X-ray diffractometer and spectrom- 
eter tests insure high quality and uni- 
formity of both raw materials and fabri- 
cated components at Ward Leonard. 
These instruments check crystal struc- 
ture in ceramics, magnetic amplifier 
cores, contact metal, and resistance wire. 
In off hours, they help the Mount Vernon 
Police and Fire Department put the fin- 
ger on crooks and arsonists. 

















AUTOMATION FOR MACHINE TOOLS is simpli- 
fied by this precision control potentiomete: 


Control for machine tools 


Accurate electronic control compo- 
nent for cutting tools, winders and proc- 
essing machine drives is provided by this 
compact, precision potentiometer. 

A half-inch plunger movement drives 


| the metal alloy contact across the special 
| resistance element. Enclosure is compact; 


calibration is permanent. Standard re- 
Sun, rain, sleet, snow, and continuous 


sistance—10,000 ohms; up to 25,000 
ohms on special order. Write for Bulle- 
tin 68. 3 


63 


|'WARD LEONARD 
ELECTRIC COMPANY 


BRO E rgintered Contiols Since (892 
RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 


63 SOUTH ST., MOUNT VERNON, W. Y. 
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Illustrated above is one of two Walking Shoes for a large 
wheel excavator employed in strip mining operations .. . 
it is one of many heavy parts and assemblies of parts 
fabricated and machined by Mahon for manufacturers of 
several types of mammoth earth moving machines. If you 
can use weldments to advantage in your product, you can 
turn to Mahon for complete service including design or re- 
design, fabrication, machining and assembling. Steel-Weld 
Fabricated parts and products shown at left are typical 
of thousands produced by Mahon for manufacturers of 
processing machinery, machine tools, and other types of 
heavy mechanical equipment. If you need weldments, or 
welded steel in any form, you will find a unique source in 
the Mahon organization . . . a source where design skill 
and advanced fabricating techniques are supplemented 
by craftsmanship which assures a smoother, finer appearing 
product embodying every advantage of Steel-Weld Fab- 
rication. See Sweet's Product Design File for information, 
or write for Booklet sowing Mahon's facilities to serve you. 


THE R. C. MAHON COMPANY © Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


Engineers and Fabricators of Steel in Any Form for Any Purpose 





THE (SHAPE OF THINGS IN 


inieeses — 


MOLDED DIAPHRAGM 
GIVES TOP PERFORMANCE IN WATER 


APPLICATION 


The diaphragm shown here is the heart of a precision water 
e 


: : where 
in various appliances tomat- 
flow control devic s necessary: olay 


inlet 
less of in 
automatic water set water flow ee ig man- 
- . e 
gintains on ‘< new unusud rass an 


b 
industries: 


This : 
tures. u plying 
mpany famous for tumbing 





Acushnet 
ACUSHNET PROCESS COMPANY 


NEW BEDFORD MASSACHUSETTS 
» Drecéston Molded RUBBER, SILICONES -"APCOTITE”’ BONDING 


Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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black neoprene for oil and solvent 
sistant seals and gaskets on hatch« 
doors, joints, pumps, tanks or pipe 
lines; black diaphragm sheet fo 
blankets, curtains, cut gaskets, reduc 
ing valves and regulators t 
swelling in petro-chemical, acid, alkali 
and comparable service 

[his rubber sheet sto 
standard 36 and 42 in 
nesses from in Ou 
ind ‘Transmission Cv 
2203 W. Chicago Ave 
11] 

For more information 


Circle 57, inside back cover 


Worm-Drive Capacitor 


his capacitor has a precision 100:1 
worm-drive specifically designed 
electronic equipment. ‘The 1 
tators of the new unit 
with new high-strength pink 
lumina ceramic rods, which 
in a manner so as to be under 
tension highly resistant to shock, \ 
extremely stable Nickel-steel allo 


(Continued on page 262) 
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forged weldless 
tings 
and 
flanges 


a 


| f re e “ ca we On... 


“How forged weldless rings and flanges = =35&\  srandard Stee! Works Division 
improve your product and cut your costs” “Ss” 9 °A*PWiN-KintA-HanMinrom 


When vou consider a change in your product, you expect 
7 : ) ; I 


that change to make money for you or to save money for you. 
It’s quite possible that Standard Steel Forged Weldless 
Rings and Flanges will do both. 


Dept. 8735, Standard Stee! Works Division 


Baldwin-Lima-Hamilton Corporation, Burnham, Pa 


: P Please send me Bulletin No. 10,000, “How Forged Weldless 
They improve your product, thus making your sales task 


a little easier, and they cut your manufacturing costs. In 


Rings and Flanges Improve Your Product and Cut Your Costs 


many cases, first cost may be less than the component you 
now use, and always machining time is less 

In checking through this detailed booklet, you'll be able 
to determine in five minutes or less whether they're worth 
investigating further. Send the coupon now. 





How would you solve these tricky 
temperature control problems? 


1. CONTROLLING HIGH FREQUENCY HEATING. In this vulcaniz- 
ing patch press, precise temperature control of the platens was 
required to prevent loss of electronic heat generated within the 
processed material. Fenwal’s solution was two THERMOSWITCH® 
units, set at 400F, mounted on the platens. Result: a production 
rate of 3,000 patches.per hour, compared to ordinary hot press 
methods of30 per hour. 


3. PROTECTING PRODUCTS. In this shoe lining smoother, the 
problem was twofold: to use the fewest possible thermostat 
provide close temperature control in order to prevent burning 
of shoe leather. Fenwal’s solution: a single adjustable THERMO- 
SWITCH unit, mounted on one ironer and controlling two ironers. 
This halved the number of thermostats indicated, while provid- 
ing precision temperature control. 


2. SAFETY IN A DISTILLING PROCESS called for a dependable 
failure alarm. A Fenwal THERMOSWITCH unit in the condenser’s 
safety vent solved the problem. Now, should the cold water 
supply fail, steam blowing through the condenser tubes will hit 
the THERMOSWITCH unit. This control, set at 120F, will then 
open, shutting off the electric heaters and sounding a continuous 
alarm. 


CATA 5m 
ELECTR (06 S00 
@ conrs i 


@ ino CaTons 





4. SEND FOR NEW CATALOG, just off the press. It describes 
Fenwal’s complete line of THERMOSWITCH units and new indicat- 
ing controllers for industrial applications. Fenwal engineers are 
always glad to help on any of your temperature control prob- 
lems. Write Fenwal Incorporated, 21 Pleasant St., Ashland, 
Massachusetts. 


THERMOSWITCH” 


Controls Temperature — Precisely 
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Two-stage oil pan, 29” long, 11” wide, 13° deep, 


for military trucks; produced as stampings by 
T & W Tecu NIQUE. Inset shows main stamping 


before trimming. 





T«W TECHNIQUE can save production dollars for you 


@ If you buy stampings or forgings, then you want 
to know all about T & W Technique. Benefits from 
T & W Technique come to you in many ways — in 
effective design and engineering service, in extra skill 
which completes hard-to-produce parts without delay, 
in quality control, in delivery on schedule. But, 
always, forgings and stampings from T & W are 
likely to meet your needs so well that they cost you 


less at the point of assembly. 


STAMPINGS 


“TT & VAS TRANSUE & WILLIAMS 


Over 50 vears of experience 
FORGINGS nectais ine ieee 
Sales Offices: 
NEW YORK «© PHILADELPHIA © CHICAGO «¢ INDIANAPOLIS 
DETROIT * CLEVELAND * HOUSTON e« LOS ANGELES 








4 & R Technique provides you 
with forgings like this fulcrum, 
as well as stampings, which 
meet your needs bette r, help 
you save production dollars 








TO: Transve and Williams, Alliance, Ohio 
Please let me know what ’T & W Technique” can do 
for us. We are interested in 


[] Forgings [] Stampings 
Nome 
Company 
Street 


City 
1304 


T & W DEEP DRAWN STAMPINGS AND FORGINGS USUALLY COST LESS AT THE POINT OF ASSEMBLY 
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Parts and Materials continued 


roto ind 
ulting in emperatur 
} 


nt Of prac 4 Johanson 


Corp., Boonton, N. J 
For more information 
Circle 58, inside back cover 


MANUAL, DRIP or 
IMMERSION ? 


Correct lubrication is essential to 
the long life of the chain drive. 
Mineral oils of varying viscosity 
are recommended. Methods of 
— application are generally deter- 
— mined by the speed of the drive. 
SIGHT-FEED | Lubricants are applied by brush, 
LUBRICATOR——» . ' 
oe immersion or by drip feed. 


€ 


WICK-PACKED ay ACME’S Chain Engineers have 
DISTRIBUTING PIPE =i the answers. They’ re yours for the 
anar Te —a7 asking. Whenever a chain prob- 
lem arises, call in an ACME en- 

gineer . . . no cost to you! It’s a 


part of ACME service For more information 
Circle 59, inside back cover 


FREE ACME 
CHAIN TEXT! 


Designers and en 

gineers may write 

for a free copy of 

this 76 page chain 

text. It’s loaded 

with chain data, 

specifications, i!lus- 

trations and facts 

you should know about chain applica “ 

tions. Write ACME CHAIN CORP., p to 40 ma pen 

Dept. 1B, Holyoke, Mass ip to 0.5 y per cell can be 
in direct sunlight. These cel 


ible on straight bracket 


Sun Battery Cells 


seieniul 


icket mount Internati 
r Corp.. FE] Segundo, Calif 
For more information 
Circle 60, inside back cover 


Cool-Running A-c Relay 


aA ’ ; 
According t th nanuta 
! 


offering the advantag 
Lal Y 
pete se ne-type performance in an a-c relay 
MASSACHUSETTS 3 
\ t l t b ri yperating thu 


(Continued on page 266) 
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LARGEST STOCK SELECTION AVAILABLE ANYWHERE! 


Modern, Mechanical, Face-Type Seals = 
wi relalelelcelp4-1c Mam ReMi e)'2- ME El asl-Me-Vale Mii alelal-34 


YOUR Sealing Problem Is Solved Here! ' 





STYLE GU —A packaged sealing unit STYLE SGU—A factory-assem- ROTO-FLEX — Rugged flexibility. Only 
containing both rotating and stationary bled unit-type seal for the small 3 parts. Single or double units. Many 
seal faces enclosed in metal housing. budget user. Widely used in applications in pumps ond compres- 
Important applications in machine appliance field. Stock sizes sors. Stock sizes for shafts .250 through 
tools and power transmission for shafts .250 through 1.000 4.000 


equipment. Stock sizes for shafts STYLE RFO-A specially designed Roto- 

250 through 4.000 flex seal, for installation outside the 
stuffing box. Stock sizes for shafts .250 
through 4.000 


STYLE HH—Absolute minimal space (both radial and ‘ 
axial) under extreme conditions of temperature, pres- 

STYLE DPC — A high-speed, carbon-faced seal, for sure and seal face surface speed. Features pressure 

use where lubrication is poor or where shaft RPM and balance when fluid pressure is applied internally or 

resulting friction are high. Ideal in many machine externally. Of particular importance to the aircraft 

tool applications. Stock sizes for shafts .250 through industry. Stock sizes for shafts .250 through 4.000. 

4.000 





These are only a few of the countless sealing problems now |being solved by 











HAFT SEALS 


Write for detailed data on any of these 
standardized stock Gits Shaft Seals. 











G1ITS BROS.MFG. Co. 


1838-B S KILBOURN AVE CHICAGO 23, tit 











ITS 
S 


I eel ae ee 
fo J ’ a i , co” , on” , i 
Ja mabucatiag UVcuced pad S4akl ocais art tiinmasd rrai<g 7 C “lary 


SLCOAESILS 





atl 


MICRO SWITCH Precision Switches 


a ee ee ee 


: > “1LS1” 
New “LS” Series meets need | 


for compact, precise, 
long-life, 2-circuit switches 





t “OPERATING MEAD MOUNTS IN ANY OF FOUR POSITIONS 
\ j 
<fgon « wnce MAROENED STEEL ROLLER 


(4)6-32 NC at" SLOTTED FULISTER MEAD . 
SCRE w (SEMS) 


o MOLLER LEVER way Gf REVERSED 
: : Precision two-circuit 
192 wn MOUNTING 0 1m i i it i 
000 JOE em, ons. poerene emus FER - switching unit is en- 
& closed in a rugged alu- 
minum housing. 





Dimensional drawing | | | MING TYPE SEAL BETWEEN COVER AND HOUSiM 
shows compact size of the 
“ILS” switch to permit 
small space mounting. _ p—t210-38 we off suorreo van wean \ 


| 24 
$ 
SCREW (SEMS) (RET AINE} —— 
fi ! 
‘ 


r . ~ (oe 
fore mart THeee id Snes 
Z ’ 
- Ez - TWREADs 
£m Of PT 























- = = 
3 











‘<< 7L S ] +9 UNLESS OTHERWISE SPECIFIED, TOLERANCES ARE - FRA 


The new MICRO SWITCH ‘‘1LS$1’’ Switch is a small 
two-circuit limit switch. Its sealed construction, | 
reliability, long life and features of adjustability { “=. 


suit it to all types of industrial applications. a 
Also available is the MICRO SWITCH ‘‘7L$1”’ Switch. Kia ¢ 


This is a flush-mounted design which may be reces- 





WC.2 


sed into a cavity in the machine. Operating charac- vel a 5 
ac 


teristics of both switches are identical. 


Contact arrangement of the basic switching unit is two- 
circuit, double-break. The electrical rating is: 10 amperes, 120, 
240 or 480 volts a-c; 4 H.P., 115 volts a-c; 1 H.P., 230 volts a-c. 
Pilot duty rating is: 600 volts a-c, max.; .2 amperes, 115 volts 
d-c; .1 ampere, 230 volts d-c; .04 amperes, 550 volts d-c. 














Precision Limit Switches 


SEALS PROVIDE MAXIMUM PROTECTION 








O-RING SEAL iS =) | BEARING CAST INTO ENCLOSURE 


ACTUATOR PLUNGER 


STAINLESS STEEL SHAFT 


O-RING SEAL 


2MN1 BASIC SWITCH 


CASE-HARDENED ACTUATOR SCREW 


COVER SEAL RING 








Sealing is provided cover. These seals provide maximum protection 
by use of O-ring seals on the actuator shaft be- against entrance of dust, oil and other liquids. 
tween the actuator head and the housing. Asyn- The switch meets NEMA specifications for an 
thetic rubber ring seal is also provided for the oil-tight pilot device. 


ADJUSTABLE HEAD ASSEMBLY FIELD ADJUSTABLE ACTUATOR 


cS 


The "1181" switch can be easily mounted in The roller arm actuator is field adjustable 
almost any location. The actuator head may be through 360 degrees, positively locking in 
removed in the field and rotated to any of four any position. Actuators are assembled to 
positions. Actuation of the switch is possible operate in either direction. They can also 
from any of the four quadrants to meet the re- be converted to operate in one direction 
quirements of the specific application. only, clockwise or counterclockwise. 

MICRO SWITCH field engineering is available to bring you 
more complete information on these new “LS” switches and help you select the 
exact switch to meet your switch requirements. Call the nearest MICRO SWITCH 
branch. Save time and money. 


ff A complete line of snap-action and mercury switches 
eeddesbvave@ F 
MICRO SWITCH provides a complete line of 

extremely reliable, smali-size, high-capacity, 

snap-action precision switches and mercury 


switches. Available in a wide variety of sizes 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


acteristics. For all types of electrical controls. oo 
- tn Cangda, Leaside, Toronto !7, Ontario « FREEPORT, ILLINOIS oe 





HECK POINTS 


need Reducer Design 


HOUSING DESIGNED 


FOR GREATER HEAT 


RADIATING CAPACITY 


LARGER, 
TAPERED 
ROLLER 


BEARINGS , OUTPUT SHAFTS 


LARGER, STRONGER 


~ 

, 
amee® : — 
; 


LARGER STRONGER, 


INTEGRAL WORM 
SHAFTS 


— a ie 


) 
- 7 


— 


GREATER RIGIDITY 


onthe New Wf Li 


WINSMITH SERIES 


THESE 5 IMPROVED FEATURES Of Winsmith’s new “C” Series 
reducers mean greater performance, greater stamina, greater 
dependability... greater value for your horsepower dollar. 


In all, 108 models comprised of single and double reduction 
units are available in the “C”’ a unit te answer every 
speed reducer need. Compare our increased 
rated horsepower and torque output with 


Series... 


reducers of competitive makes. For complete 


data on the “C” Series, write for catalog. 


NEW CATALOG! Describes 
the complete “C” Series plus 
other units in the Winsmith line. 
Contains drawings, dimensions, weights and 
ratings for each model described. Write today for 
Catalog No. 155—on company letterhead, please. 


WINSMITH, INC. 111 Eaton St., Springville, (Erie County), N.Y. 
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ae iking 


Luus¢ where 


in open 
supplied f 
| 


= ie! 


up to ZZ2U v, a 


ur-pol 

ivcrage¢ 
throw up to ) 
va Vibration, 
depending on 
Size 14 x 
ontact combinations 
with dust cover 
( iled Comat 
Addison St., Chicage 

For more information 


Circle 61, inside back cover 


Back-Ups for O-Rings 
Back-up ring lid 


ups prote 
xtrusion O1 
tend O-ring life 
new packings 
ind are unaffected | 

solvents. Operating 
inge from 100 F to 
ban Eng. Co., 11617 W 

d., Culver Citv, Calif 

For more information 
Circle 62, inside back cover 


stadt i 


Four-Way Solenoid 
Selector Valves 
Pilo operated 
drauli 
positi ( ictuatu Lhe 
AND-10 


port ror 4 ‘ > in 


yrovided with 


(Continued on 





Iilustrating complete set of 
Electric Drill Castings made 
in ciose cooperation with 
the Engineers and Designers 
at Signal Electric Division 

of King-Seeley Corporation 


f 
7 





Stand-by Designers 





MANY m« 
e the use of special or 
to develop eye appeal « 
When die castings 
seasoned Madison-Kupy 


iuat le service in tf 


with 
MADISON-KIPP 


zinc and aluminum 
die castings 


signing 


; has proved to 


MADISON-KIPP CORPORATION 


206 WAUBESA STREET . MADISON 10, WIS., U.S.A. 


e Skilled in Die Casting Mechanics e 
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SET SCREWS 
NO GADGETS wel 
Ce holding power. 
BUTTON HEADS 
Where countersinking 
is impractical. 


CAP SCREWS 


For high strength and 


I 


| 


compact design 


ty 
il 


r 


»/ 


S 
Holo-Krome Concentrates On Making cae I 


unobstructed surface. 


Tough, Precision Socket Screws! 


We offer the strongest, simplest, most 
accurate socket screws we can make! 


For greatest strength and accuracy, we com- 

pletely cold-forge the finest alloy steel. For PIPE PLUGS 
maximum locking action, we thread to a Precision threads for 
Class 3 Fit. the tightest fit. 


When a socket screw is so carefully made... 
it doesn't need any fancy ‘ gadgets’’! 


For the finest in socket screw for SAME-Day 
SERVICE ON STANDAR Py ur for cost-cutting STRIPPER 
packaging—the name to remember is HOLO-KRoOmeE! BOLTS Silla: 
Available from authorized Holo-Kro istri ‘ 
¢ Krome Distributors For concentric head, 
shoulder and thread. 





DOWEL PINS 
corrosion-resistant, 
HOLO-KROME facilitates driving 
THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN, 
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for 
guided 


missiles 


fuel pumps for special la 


Special pumps have been developed to handle at 
either high or low pressure such difficult chemica 


as propyl nitrate, nitric acid, ethylene oxide a 


others still classified; also liquid sodium 


high-speed, high- eget a bumps 


Newly developed Pesco pumps operate at speeds 

to 12,000 rpm, te ee to 400°F. Designed 7 

for reliability, extended storage and vital savings | 

in space and weight } 
“SY” 


blowers for cooling electronic equipment 


Miniaturized axial flow blowers with integral 
motors provide efficient cooling of “hot spots” in 
electronic equipment under both ground testing 
and flight conditions 


Now from Pesco come vital components for your missile 
development program. In working with leading firms holding missile 
contracts, Pesco has developed the “‘muscles” to pump propellants 
and operate controls. 

These Pesco products conform to missile criteria: minimum size and 
weight, instantaneous action after long storage, unfailing 
dependability despite rigorous operating conditions 

Take advantage of this unique experience by calling in Pesco on 
your missile program. Get complete information from: 


PESCO, 24700 North Miles Road, Bedford, Ohio. 








PESCO PRODUCTS DIVISION 
BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD ° BEDFORD, CHICO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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ELECTRIC MOTORS 


-.- the choice of leaders 
in industry 


- 
- 


MORE POWER IN SMALLER FRAMES The Wagner DP Motor packs 
more power in a smaller frame and this smaller size means ease 
of handling and stocking ...less space required for installation 


You get better 


performance with these 
Wagner DP Motors 


Wagner DP motors are doubly protected by (1) rugged, cor- CAN BE RE-GREASED FOR LONGER LIFE This motor will operate 
rosion-resistant cast iron frames, smoothly rounded so that Os ee ee Seite tame and te 
no moisture can collect on them. Motor feet are cast as an the removal of old grease in cases where re-greasing is necessary 
integral part of the frame for maximum strength and rigidity. 

(2) Enclosures on the DP motor are completely drip-proof 

virtually splashproof. Air intakes are located at the bottom of 

the endplates and air outlets are located at the base of the 


frame—one on each side. 


Although engineered to meet the re-rated NEMA specifica- 
tions which call for more power in smaller frames, the same 
high quality and long life performance that have made 
Wagner Motors ‘the choice of leaders in industry’’ for many 
years has of course been retained. 
Full information and principal dimensions are given in 
: aoa re 
Bulletin MU-202. Write for your copy today. 
COOL RUNNING Specially designed baffles direct cooling air from 
the blowers through the motor and provide protection for the 


stator windings. Blowers are an integral part of rotor and 
move large volumes of air without noise or vibration 


Wagner Electric @rporation 


6406 Plymouth Ave., St. Lowis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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New Parts and Materials continued 
following variations: with or without 
manual override; three position spring 
centered: two-position spring offset, 
three-position detent; with thermal 
relief; and with special spool and 
leeve combinations to meet individual 
porting requirements 
Che standard ambient temperature 
inge is from 5 t 60 F. These 
ontinuous duty valves are provided 
vith single coil solenoids operating 
in the range of 18 to 30 v, dc. Aircraft 
Products Co., 300 Church Road, 
Bridgeport, Pa 
For more information— 
Circle 63, inside back cover 


Explosionproof, 
Internally Geared Motor 


An aircraft electric motor suitable 
for pump ol 


igned for continuous duty, operates 


ompressor drives, de 
m three-phase, 400 cps, 200 v, a 
delivers hp at 1500 rpm. 

Ihe motor weighs 17 lb. _ Rigid 
pyramidal design of base supports 
the motor and application very effec 
tively with equal weight distribution 
on both sides 
ur over ribs to cool the motor. U.S 
| lectric il Motors Inc » Box 2 SS, 
Los Angeles 54, 


\ sparkproof fan blows 


lerminal Ann 
Calif 

For more information— 

Circle 64, inside back cover 


Carbon Film Resistor 


A glass-scaled carbon film resistor 
has stability rated better than + 0.03 
per cent per year at 0.25 w and de 
rating to zero power at 140 C. Using 
0.5 w rating, derating to zero at 160 
( tal tv 1 vetter than 0.1 pel 

(Continued on page 275) 
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Product Engineering 


hel ps you select 


the right 


SHAKER 
SYSTEM 


CALIDYNE ASKS QUESTIONS 


When you inquire about Calidyne Shaker Sys 
What type of vibration testing is required — « 
mental testing? Fatigue testing? Structural 

tion? Mechanical noise reduction ! 

present, and anticipated, requirements fo 
stroke?” In this way, Calidyne can re« 
which will provide maximum usefulness f 


as much flexibility as possible for future n 


CALIDYNE DELIVERS 


To meet your requirements, Calidyne 
Systems ranging in force output from Zo t 
consist of one or more electrodynami 
tronic power supply, a cont 
accessories tor monitoring, m«é 
tests. Calidyne Shakers feature greater uss 
lighter armatures, true linear armature m« 
tion. Certain Calidyne power supply 
Shakers of widely different force outputs 
added to a basic system at any time 
or modification 

CALL CALIDYNE 
For competent help in solving your vibrat 
technical data on any Calidyne Shaker Sy 








THE 


CALIDYN E 


———COmPe 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS 























SALES REPRESENTATIVES 

WALTHAM, MASS CLEVELAND, OH 
Robert A. Woters, Inc M. P. Odel 
Waltham 5-69 Prospect | 

NEW HAVEN, CONN 
Robert A. Woters, Inc YTC C INDIANAPO 


7.476 : dell Hugh M 


Fulton . or 
NEW YORK CITY AREA Oregon Glendale 3 
G. C. Engel & Associates —o 
Rector 2 71 DETR mA MINNEAPOL MINN 
RIDGEWOOD, NEW JERSEY ™- P. Odell Co Hugh Marsland & Co 
G. C. Engel & Associctes Superior 8 fax 7949 

Gilbert 4-0878 WASHINGTON, C 

PHILADELPHIA, PA F. R. Jodon, inc DALLAS, TEXAS 
G. C. Engel Hobart 2-43 John A. Green 
Chestnut Hill 8-0892 Fleetwood 7-7385 

NORTHERN NEW YORK 
Technical instruments, In W. A. Brown & 
Walthom, Moss Alexondrio 
Weolthom 5-8445 


SOUTHEAST 


Overlook 3-¢ 





How TO MAKE 1 PART po rHe work or 3 


A typical example of product simplification with Hunter Douglas Aluminum Impact Extrusions.* 


The barrels in most present day door locks 
are composed of several parts, each of 
which requires its own cullen. individual 
press run and a final assembly operation. 
The part illustrated is typical and construc- 
tion is fairly standard throughout the 
hardware industry. It consists of a deep 
drawn barrel with a flange sandwiched 
between two mating and piloted plates. 
Crimping the edges on one of these unitizes 
the assembly. 


ee ee 


Conventional manufacture of this latch bolt in- 
cludes individual formation of these three pieces 
plus final assembly and a crimping operation 


DESIGNERS: 


“If you want to know more 
about Hunter Douglas Cold 
Forgings write on your 
company letterhead for this 
free 40 page book, just off 
the press!” 


HUNTER DOUGLAS CORPORATION «+ DEPT. PE-12 
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Notice the square 
shoulder formed 
between barrel and 
flange. No fillet is 
required — strength 
is increased by flow 
of metal around 
juncture; fibers re- 
main unbroken 


In an effort to reduce costs and simplify 
this design, Hunter Douglas recently com- 
pleted tooling and supplied test parts on 
an impact extruded component serving the 
same function. 

Even though the part was made from 2S 
aluminum, the cold working of the metal 
during the impact extruding process in- 
creased strength materially. The resulting 
part equalled strength requirements of the 
original design. In addition, the flange was 
integrally formed with the barrel, without 
need for joints, seams or fasteners. Impact 
extruding also insured both zero draft walls 
of tube and close dimensional tolerances. 

The required barrel was unusual —a cyl- 
indrical shape with flattened sides. Again, 
impact extruding proved a most logical 
means of manufacture...desired part 
geometry being a direct result of die de- 
sign and requiring no subsequent forming 
operations. Actual unit cost of the impact 
extrusions proved economical—without 
counting the savings made in tooling. 


Hunter Douglas 


RIVERSIDE, CALIFORNIA 


Typical variations of Hunter Douglas Cold Forg- 
ings which serve many industries. 


If you are planning design changes or 
require a hollow component—with or with- 
out a closed end—in which zero draft, close 
tolerances, and high strength factors are 
desirable, a Hunter Douglas Aluminum 
Impact Extrusion or Cold Forging might 
supply the answer. A blueprint, sketch or 
sample part will bring a quick analysis 
from our engineering department. 


*Hunter Douglas distinguishes parts as Impact 
Extrusions when formed from soft (2S) aluminum. 
Parts made from high strength aluminum alloys 
are designated Cold Forgings. 


Corporation 


— 


TELEPHONE OVerland 3-3030 
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The use of Dyna-seals under bolt heads of the peri- 
scope mounting on the nuclear submarine Seawolf will 
provide positive sealing up to 10,000 P.S.I. Uncompromis 
ing requirements of the Precision Dyna-seal were con- 
trolled by rigid specifications. 

Use performance proved Dyna-seal to solve your 
problem. Its one piece bonded steel and synthetic 
rubber construction provides economy and dependa- 


bility ... eliminates special machining and over torquing 
of bolts 


Compression molded Precisi 


. assures vibration-proof lock washer action! 
n “O” Rings protect Sea- 
wolf fuse boxes. Controlled quality, assured through 
rigid specifications and inspection, is your guarantee of 
reliable performance in your product 

What is your sealing problem? There's an expert —the 
Precision Engineer—ready to help you. 


Write for your free personal copies of the Precision handbook on “0” rings and the Dyna-seal Engineering Data Book. 


jrecision Rubber Products 


Sees CORPORATION eer: 


Dept 3 Oakridge Drive, Dayton 7, Ohio 


Product Engineering — January, 1956 


ecialists 


Canadian Plant at: Ste. Therese de Blainville, Quebec 








EXPANDED ALUMINUM... 


can it improve your product? 








Penmetal expanded aluminum is 
sheet aluminum, slit and expanded 
to as much as ten times its orig- 
inal width. As expanded metal, 
aluminum loses none of its val- 
uable properties. Rather it gains 
a number of characteristics which 
make it ideally suited for appli- 
cation to an almost limitless 
variety of products. 

Penmetal expanded aluminum 
is up to 80% lighter per square 
foot than the original sheet. Yet 
it is stronger and more rigid. It 
permits free passage of light and 
air, and has that smart, clean, 
attractive look that typifies 
modern trends in design. 

Besides aluminum, expanded 
metal comes in carbon steel, stain- 
less steel, Monel, Inconel, and 
other metals. Large or small 
mesh; light or heavy gauge. 
Easily formed, shaped and 
welded. 

Send for new four-page folder 
which gives mesh sizes, weights 
and dimensions, and shows a 
number of profitable ways to use 
this versatile material. 


PENN METAL COMPANY, INC. 


General Sales Office: 
205 East 42nd Street, New York 17, N. Y. 
Plant: Parkersburg, W. Va. 





Expanded aluminum used 
to form a drum type guard 
over control and tool panel 
made by Cross Company, 
Detroit, Michigan. 
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cent in 1000 hr Ihe resistors are 
virtually unchanging over long periods 
of time when used at low power with 
ambient temperatures up to 125C. 

from | to 


Pyro 


Resistance values range 
2 megohm. Size is x in 
film Resistor Co., Inc 
St., Morristown, N. ] 


For more information— 


5S Whippany 


Circle 65, inside back cover 


























































Standard Air-Hydraulic 
Cylinders 






I'hese cylinders are said to have 





case-hardened, chrome-plated piston 
rods, ‘Teflon rod wipers, ‘Teflon hydrau 
lic rod SC ils, 






ind ferric oxide surfaces 





The wipers ind seals are said to with 





stand temperatures from 





500 I, and to be impervious to practi 





cally all known chemicals including 

the fire-resistant, special and standard 

hydraulic fluids in current use. Miller 

Fluid Power Co., 2040 N. Hawthorne 
Ave., Melrose Park, II] 

For more information— 

Circle 66, inside back cover 
















Flanged Bearing Liners 


These recently announced Nylon 
bearing liners ar¢ 





dimensionally the 





same, the difference being that Type 
6 is provided with an anti-rotation 






(Continued on page 279) 
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New Tuff-Tite* Fastener 


Is Leakproof—Holds Securely 





Tuff-Tite is 
a new multi- 
purpose fas- 
tener that 
gives tight, 
Neoprene washer trapped 


under head seals hole — 
acts as cushion. 


seating with- 
out cracking 
or chipping porcelain enamel and 
other fine finishes. It also damp- 
ens vibration by acting as a 
shock absorber and eliminating 
squeaks and chatter. 

All this is accomplished by 
Tuff-Tite’s one-piece metal head 
and assembled neoprene washer. 
When tightened, the neoprene 
is trapped and controlled by an 
undercut in the washer head. 


*Trademark 


—Protects Surfaces 


leakproof 





The neoprene is forced into the 
hole and around the threads to 
provide a cushion which protects 
the surface and forms a water- 
tight and airtight seal. 
Tuff-Tite 


for quick, secure, leakproof fas- 


fasteners are used 
tening of metals and plastics 
They are available as tapping 
screws, thread cutting screws, 
drive machine 


screws, screws, 


stove bolts, wood screws and 
special fasteners. They are made 
of carbon, alloy and stainless 
steel, aluminum, brass and other 
metals in a variety of head styles 

To learn more about how 
Tuff-Tite can give you leakproof 
surface protection with econo 


my, use the coupon below. 


ownsend 


COMPANY * ESTABLISHED 1816 





Sales Offices in Principal Cities 
be oe 
Cherry Rivet Division, Sante Ans, California 


TOWNSEND COMPANY 


Nome 
Sales Department 
New Brighton, Pa Company 
Please send to me without Street 
obligation “Tuff-Tite” 
Bulletin TL-97. City 


Title 


Zone 


State 


Discharge orifice of 1” 
NICHOLSON trap (A 
compared with other 
types of same size (B). 
Nicholson's greater—in 


every size! 


TALK ABOUT 
































Compare capacity of a Nicholson Steam Trap with any other trap of same size. 
Greater capacity—right across the board—means Nicholson Industrial Traps dis- 
charge condensate and air from steam lines and process equipment faster, more 
effectively. In toughest steam-using equipment service, Nicholson’s pay off 4 ways: 
@ lower initial cost—more for the money 
@ less upkeep expense— minor maintenance 


@ faster warmup—high, even temperatures 
@ faster production—increased 20% to 30% 


Where performance counts, specify Nicholson. Write for Catalog 953. 








OM NICHOLSON ced Conary 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 58 PRINCIPAL CITIES 
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STRENGTH 


Resistance welds are stronger than 
either of the metals welded together. 
After 10 years of exhaustive tests no other 
joint survived, practically all automobile 
manufacturers have adopted resistance 
welded wheels. The wheels are made with 
8 spot welds instead of the 12 conven- 
tional rivets . using Sciaky equipment. 


LEAKPROOF 

With resistance welding there is no hole 

. thus it is leakproof. Actually, resist- 
ance welding is commonly used to make 
gastight seams. However, riveted assem- 
bly is inherently subject to leakage. Not 
only costly to make leakproof, it is some- 
times even impractical. 


A BASIC REQUIREMENT 
OF SUCCESSFUL DESIGN 


Wres 


RESISTANCE TO CORROSION 

Resistance welding leaves no exposed 
metals to corrode, because the weld is 
within the metals. There are no holes and 
the joint is tight. However, tight fit-up 
cannot alv-ays be maintained for riveted 
joints or rivet heads. The result is pene- 
tration of atmospheric moisture and cor- 
rosion. 


REDUCTION OF WEIGHT 

Nothing is added to make a resistance 
weld—no rod, flux, rivets, etc., are 
needed. The parent metals themselves are 
fused together. Resistance welding a prod- 
uct provides a considerable savings in 
weight compared to riveting, or other 
forms of welding. 


fi ® 


————— rier 


LACK OF DISTORTION 


Properly applied, resistance welding 
practically eliminates warpage and distor- 
tion. Thus, costly jigs and fixtures to re- 
duce distortion ore not necessary on 
products designed for resistance welding. 
However, fusion welding produces con- 
siderable distortion and does require the 
extra expense of related fixturing. 


—~ 


dy “Ss A» ) MISS AMERICA | 
M— 


IMPROVED APPEARANCE 


Resistance welded spots can be made 
practicelly invisible. They need not mar 
exterior surfaces as do other forms of 
welding or riveting. Surfaces requiring 
smooth finish and attractive appearance 
are best designed for fastening with re- 
sistance welding. 


Specify Sciaky Patented Three-Phase Resistance Welding 
for the Advantages of Economy and Consistent Weld Quality 


Pioneered, invented, d patented by Sciaky, the three-phase principle of welder 


yperation allows a a mal current to be drawn from all three phases of the power supply 
The result is the lower operating co ft reaqucea powel demand tne 
nstallation costs of smaller switch gear and smaller distribution lines and th 
sistency of suitable weld quality under high production conditions. For detailed explana- 
tion of these and other impressive advantages of Sciaky patented T 
write for Bulletin 332 

Detailed examples of Sciaky resistance welding applications are available 
ssues of “Resistance Welding at Work Read how other companies 
have improved their product and lowered fabricating costs. Send your name 
yn company letterhead for these impressive examples 
lesigned to do more useful worl at lower « 


hree-Phase operation, 


large 


of Sciaky’s basic thinking 


yperating costs with maximum reli 





Largest Manufacturers of Electric 
Resistance Welding Machines in the World 


SScianky 





Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Ill., Portsrnouth 7-5600 





DELIVERY 
OFF THE SHELES, 


» 64,000 , 


COMBINATIONS 4 


— 
mn: 


S pacemaker. 


CYLINDERS 


OUTMODE ALL OTHERS 
.-- SAVE 40% SPACE! 


You'll never go back to tie-rod cylinders, 
once you apply [-J Spacemakers to your 
push-pull-lift jobs! Advantages in space 
saved, weight saved, greater strength and 
off-the-shelf delivery are among the dozens 
of Extras you get as Standard! 





Now — these sensationally popular T-J 
Spacemaker Cylinders are available off the 
shelf in sizes up to 8’. This means as many as 
64,000 different combinations of styles, 
bores, strokes, mountings, etc. immedi- 
ately available! Oil pressure to 750—Air to 
200 P.S.I. Super Cushion Flexible Seals for 
Air . . New Self-Aligning Master Oil 
Cushion. Hard chrome plated bodies and 
piston rods (Standard). Only from T-J 
can you get these new ingenious cushion 
designs! Send for bulletin SM-155-2. The 
Tomkins-Johnson Co., Jackson, Mich. 








See us in 
Fluid Power Area 
ASTE Show Member of the 
J Booth 225 National Fivid Power Association 
/ 40% 


J SPACE 


Wa) a Fi SAVED : TOMKINS-JOHNSON 


RIVITORS. AIR AND HYDRAULIC CYLINDERS CUTTERS  CLINCHORS 


PACEMAKER provides additonal! reom tor 


adjocent equipment without sacrificing strength 
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New Parts and Materials continued 


“> 
owen? 2° 


vy for use in soft non-ferrous housings 
tl vent of liner ro 

f the two standard 

series Comprises twelve sizes ranging 
from ¥s to 14 in nominal ID. The 
length, exclusive of the flange thick- 


ness, is the same as the inside di 


meter Thomson Industries, Inc., 


ee cccceescene- DIMENSIONS ONLY TELL 
HALF THE STORY. 


. about worm gear speed reducers. You've 
got to compare size with load capacity for the 
whole picture. Inside a Cone-Drive speed re- 
ducer you'll find the double-enveloping worm 
gear design that makes it the most efficient 
right-angle speed reducer available 


Take the standard 3” center distance unit 
above for example. Here are its Class I Service 
Ratings with a 5:1 reduction: 





Paste Solder Worm RPM 


Contains Own Flux Mech. HP 


[his solder contains flux, making 
Ider ntains , making 
ossibl i ee Thermal HP 
ssibie a soider }oD where it is im 
ssible to clean surfaces idequately Output Torque 
It is applied like butter Gates.) 
| older any metal the surfac 
de must be suspended by the chem 
il action of the flux. This causes 
esidue. Add dirt from uncleaned 








That's a lot of capacity for a unit that o 
pies less floor space than this magazine page 
But it’s typical of Cone-Drive speed reducers 
s set up for solder to penetrate and and gearsets. Complete details on this model in 
ond to the metal. This new prep Bulletin 600-C. Other units to 800 HP 
iration is said to overcome this with ratios to 4900:1. 
dual action 

The flux clea iway the dirt and 


ispends the surfa xicle he S D 
hemi l envel ) I ind the older ONE. RIVE GEARS = 


mtinued on page 282) DOUBLE ENVELOPING GEAR SETS & SPERO REDUCERS . 


metal surfaces and a further barriet 
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Which porcelain-on-aluminum tile is prefired? 





THE TILE AT THE LEFT HAS BEEN PREFIRED . . 


| 


the one at the right Alodized with Alodine and 


enameled without prefiring. Although the prefiring operation has been eliminated, there is no loss of 
quality in the finished product. This is another first for Vikon, which introduced porcelain-on-aluminum tile. 


Vikon Tile Corporation applies 
Alodine® coating to eliminate 
prefire cycle—makes substantial 
saving without sacrificing the 
fine quality or the permanency of 
its porcelain-on-aluminum tile. 


In the 6-stage Alodizing process 
developed by ACP for Vikon, the 
3S aluminum half hard coil stock is 
cleaned, treated with Alodine 1200, 
and dried. Residues and contami- 
nants are completely removed to 
provide a perfect base for the por- 
celain finish. And no expensive pre- 
fire operation is required to main- 
tain the uniformly fine quality of the 
finish. Not only did ACP provide 


the method for preparing the alumi- 
num strip for finishing, but it solved 
the problem of preventing contami- 
nation of the tile during the stamp- 
ing operation. 

Tests of finished tile have shown 
that there is no spalling and no frac- 
turing of the porcelain. Color match- 
ing is no problem, and rejects due 
to contamination are extremely low. 

Still another advantage of this 
newly developed process for the 
manufacture of porcelain-on-alumi- 
num tile is offered by ACP. Its Serv- 
ice Department will make periodic 
inspection of the process in opera- 
tion and of the equipment. And its 
Quality Control Laboratories will 


run tests of finished coupons. Both 
are free of charge — added services 
that keep the Alodizing process 
working effectively. 


THIS 6-STAGE ALODIZING MACHINE cleans, 
treats and dries the 3S aluminum strip. Resi- 
dues and contaminants are completely removed 
so as to provide a perfect base for the finish. 


Write us for Bulletin 1241A. It gives complete information about Alodizing with Alodine 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 17, Pa. 


WINDSOR, ONTARIO 


DETROIT, MICHIGAN 


NILES, CALIFORNIA 





CHEMICALS 


PROCESSES 











Product Engineering — January, 1956 








1412’ P.A. 


with 20° PRESSURE ANGLE GEARS 


BOSTON GEAR now offers 


441 Standard Stock Sizes SAVE 207° 


IN SPACE, WEIGHT, 
Every engineer knows the mechanical advantages cane RAT AND COST 
of the 20° P.A. tooth form. It’s the standard for automotive o Example: 
drives, and wherever highest efficiency, with economy of 141° P.A. 20° P.A. 
space, weight, and cost are essential. 

Now, BOSTON GEAR has the answer to the question dew ot ed 
of availability. A full range of standard stock sizes, supplied Pitch 
by all BOSTON GEAR Distributors, makes it practical to Olam. a" | 64" | 1.66" | 780" 
specify the 20° P.A. for virtually all spur, bevel, and miter Center 
gear applications. Distance 5.200 4.333 























Start making this big saving you’ve been missing. For Weight 1 lb. | 7% Ibs.| % Ibs. | 5 Ibs. 
details, call your BOSTON GEAR Distributor, or write: 


7 . reny mre List 
Boston Gear Works, 71 Hayward St., Quincy 71, Mass. Price 6.70 

















BOSTON GEAR CATALOG lists Standard Stock Sizes of 20° 
P.A. Spur, Bevel, and Miter Gears, along with the conventional 
142° P.A. Gears for every requirement. Ask for your copy. 


a. 
Call your BOSTO owt 


D I 9 T R I B U T oO R For nearest Distributor, 


look under ‘‘GEARS”, 
in the Yellow Section 
of your Telephone Directory 


7124 ‘OFF-THE-SHELF’ TRANSMISSION PRODUCTS — 
FROM YOUR LOCAL DISTRIBUTOR — AT FACTORY PRICES * 5686-G-18 
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only #8 material has all LY 


CORROSION 
1 RESISTANCE 


..-for ACID PUMPS for instance 


One of the strongest plastics known .. . .Ace 
Hard Rubber . . . got the nod for the impeller 
and casings of this acid pump. Why? (1) It’s 
resistant to almost all corrosives; (2) High 
strength and abrasion resistance; (3) Won't 
warp or swell; and (4) Costs much less than 
corrosion-resistant alloys. Typical result: On 
one job this hard rubber pump handles 12% 
hydrofluoric acid, turns on and off twice a min- 
ute, 24 hours a day, six days a week .. . a mighty 
tough test for corrosion-resistant materials? 





Many other Ace hard rubber compounds are 
available . . . tensiles as high as 10,000 psi, mois- 
ture absorption as low as 0.04%, power factor 
as low as 0.006, heat resistance to 300 Deg. F. 

. also many new plastics and rubber-resin 
blends. All Ace compounds are tailor-made to 
fit the job . . . never over-designed. That’s why 
Ace is the only material that meets all four big 
requirements for parts like acid pumps. 


and here’s a 


Hard rubber sleeve provides electrical 
insulation as well as mechanical 

and chemical strength in this coupling 
for electroplating agitator. 








80-pg. Ace handbook 
free to design engineers. 


E'rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTN STREET - NEW YORK 13, WN. Y. 





New Parts and Materials continued 


particles lowers the surface tension 
of the solder and metal to which it 
is applied. This releases a rain of 
solder particles to uniformly coat the 
metal. Tests indicate, the manufac 
turer states, that this method doubles 
the area possible to solder with a given 
umount, over the standard method of 
applying flux and adding solder. Far 
relloy Co., 1241 N. 26 St., Philadel 
phia 21, Pa 
For more information— 
Circle 68, inside back cover 


Totally Enclosed, 
Non-Ventilated Motor 


A rerated, totally enclosed, no 
ventilated, fan-cooled motor conform 
ing to the dimensional standard 
recently adopted by NEMA has been 
placed in production. Housing and 
end brackets are cast iron, ribbed 
The new motor is designed for opera 
tion where non-combustible dust and 
moisture are prevalent. Frame sizes 
182, 184, 213 and 215 are currently 
in production. Electro Dynamic Div., 
General Dynamics Corp., Bayonne, 
New Jersey. 

For more information— 
Circle 69, inside back cover 


‘ 


Miniature Resistors for 
Printed Circuits 


These resistors are single-ended 
units made for rapid mounting on 
printed circuit panels with no support 
other than their wire leads. They 
can be safely operated at full-rated 
load in ambient temperatures up to 
125 C. These resistors are made with 
high temperature epoxy resins and 
resistance wire with special high tem 
perature insulation. Sizes are availabl 
rated at from 75 up to 1 w. 

The type P resistors are available in 


(Continued on page 284) 
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HANNA ayvonratie 


ae ee 
Hanne 


Criinder 


Hanna T750 Fluid Power Cylinders Hanna LP Cylinders 


Air Operation to 250 psi, Hydraulic Operation to 750 psi v Air or Hydraulic Operation to 110 psi 
Write for Catalog 750A Write for Catalog 2368 


Packaged As You Want It. 


HB “Good things come in small packages,” it is said 

. so do Hanna Cylinders . . . and in medium and 
large packages, too. From the complete Hanna Cyl- 
inder line, up to 1,500 psi capacities, you can select a 
standard size and mounting style, with the power and 
stroke you need, to exactly suit your applications. Of 
course, you will be sure it’s the finest cylinder for the 
job—because it’s a Hanna. Well over fifty years of 
design and manufacturing experience guarantee that. 

So, when you need reliable cylinders for products 
you make for resale, or for use in your own plant, con- 
sult a Hanna representative, or call on our plant 
engineers to help you find the most efficient answer to 
your problem. Also write us for technical literature. 


Hanna HP Cylinders 


Hydraulic Operation to 1,500 psi 
Write for Catalog 2338 


Hanna Engineering Works 
1763 Elston Avenue, Chicago 22, Illinois 


Product Eugineering — January, 1956 








C New Parts and Materials continued 
BARBER ma six sizes ranging from } x 2 in. long 
COLMAN to $x 7 in. long. Available resistance 
Moto re values range from 0.40 megohm for 

= the smallest size up to 3 megohm for 
the largest unit. Tolerances available 


ange to 0.05 per cent. Resist- 
new free catalog helps select exact motor needed = “8° 10m ! fo 8.09 per cent. Resi 
ance Products Co., 914 S. 13 St., 


: » P 
Get this helpful new catalog of Barber- Harrisburg, Pa. 


For more information— 
‘i . . y > y . 
Colman a-c shaded pole motors. Designed Sides OE dein Se Goes 











for applications requiring long 
life, rugged construction, these 
quality motors with high start- 
ing torque, low-inertia rotors Hose Assembly for 

provide quick, positive starting un- 100 EF to 500 F 

der adverse conditions. Various models : 

of the four types shown below. Having a tetrafluoroethylene inner 
tube and a specially designed detach- 
able, reusable fitting, this assembly is 
said to possess resistance to acids and 
other fluids heretofore not transport 
REVERSIBLE MOTORS able by synthetic or natural rubber 


hose The reusable fitting can be 
Adaptable to a variety of control ittached 
sence Ages. > ete pssioana out the use of any special tools. Aero 
and powerful fast-reversing motor quip Corp., Jackson, Mich. 

Widely used for servo-mechonisms, 
remote switching and positioning 


ind detached by hand with 


For more information— 


, Circle 71, inside back cover 
devices, voltage regulotors, pen 


drives. Available with gear trains, 
open or enclosed, in wide range of 
ratios. Low-inertia rotors permitting 
rapid reversing and follow-up make Fatigue-Resistant 
these motors ideal a 

for many ele<- Steel Bar 

tronic control cir- 

cuits. es A 





high-strength, free-machining 
steel bar which requires no heat treat- 
ing has properties usually associated 
only with heat-treated steels, accord 
ing to the manufacturer. With the 
heat treating process eliminated, 
quench cracks are said to be elimi 





nated, along with distortion. ‘Tensile 
strengths are in the range of 140,000 
to 150,000 psi . . . with a hardness 
related to this strength level of ap 
proximately 30 Re. La Salle Steel 
UNIDIRECTIONAL SYNCHRONOUS GEARED Co., Chicago 80, Il. 
For driving pumps, projec- For chart drives, (nen, > Lge wD ore For more information— 
Tice. aour taae ashe ond colle ap funers, program switches, Circle 72, inside back cover 


for vending and office plications etc. Model shown for over- 
machines, etc hanging loads 








— . a 
the complete line of Barber-Colman motors includes uni- Servo Control Valves 


directional, synchronous, and reversible motors — up to 1/20 The Model CO-5 valve is designed 
hp. With and without reduction gearing — open or enclosed for use in follow-up positioning sys 
types. Expert engineering service available to help you get the tems where mechanical input signals 
are obtained from cams or linkages 
Positional feedback is obtained 
through the use of differential input 
linkages or by displacing the valve 

Barber-Colman Company body relative to the spool motion 
Dept. A, 1212 Rock Street, Rockford, Illinois The latter may be accomplished by 

placing the valve body directly on the 


exact motor for your application. Write today for your free 
copy of new Catalog F-4271-6. 


Small Motors eAutomatic Controls «Industrial Instruments -Aircraft Controls Air Distribution Products * ‘ , me 
Overdoors and Operators « Molded Products « Metal Cutting Tools «Machine Tools + Textile Machinery | (Continued on page 289) 
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33% Lighter... 


Sigma Welding helps up truck pay-load 5 tons 


The less wel t consum na truck's 
more room there for the all important pav-load 
welding these giant drop ttom dump trailers ¢ 
aluminum \ Oo] lead-weight has been ¢ 

ind truck capa ney mio tons, 


In this operation, sign rod feed units are suspended 


above the work are o allow each operator complete 
dom of movement with his sigma torch. Sigma welding 
opel itions are fast, and finished welds are of highest quality 


' j ' 
The 36-ft. long trailers are fabricated of Me and °s-in piate 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 


Trade-Mark 


anagca lt 





The term “Linde” is o registered trade-mark of Union Carbide a 
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EXPLODED VIEW of Worthington QD Sheave shows 


COMPLETELY SPLIT QD HUB holds shaft 


heaviest shock load 


*CUP POINT SET SCREW in OD hub kee 


In position 


*CLAMP SCREW hub in proper 


shaft when mounting sheaves 


secures 


TAPERED FIT between hub and sheave 


easy-off, hold-tight action 


alignment 


allows easy 





design featu 


on 


on 


b 


res that make it industry’s first choice 


PULL-UP BOLTS 
positive fit on sn 
TAPPED HOLES sheay 
used as jack screws to 
sneave 


ace 


GROOVE CROSS-SECTIONS arc ite a 
each V-belt seats properly, pulls 


so Mat 


*All Worthington-Manufactured QD Heavy-Duty 
Hubs incorporate these exclusive features. 





Who says . 
all sheaves are alike’ 


Nobody who ever saw the Worthington QD, we wager 


Big difference between the OD (that’s short for quick-detachal 
nary sheaves is this the OD is easiest to get on, casiest to get on 
grips tightly on the shaft 

Those are the big reasons why design engineers specify more QD 
wr product 


why the QD will do a better job on 


More reasons for standardizing on the pa) 


other sheave 





SCIENTIFIC DESIGN of Worthington QD Sheaves PROMPT SHIPPING SERVICE. [hi 
provides more efficient transmission of power but actually stocks covering over 100,000 V-belt 
adds to the looks of your product What's more, I-bean to 600 horsepower! support 
construction of the QD DriveN sheave provides greate outlets. These shipping center 
strength with less weight. You'll find Worthington QD 

Sheaves a dependable source of trouble-free mechanica 

power transmission. The large variety of immediately avail- Warehouses Located at: hk 

able standard sizes and ratings, for A, B, ¢ | San Francisco + | 
V-belts, makes for a simple, economical solution to 


and D sectior 
youl 


design proble m 


GOOD NEWS FOR DESIGN ENGINEERS! Now 
with Worthington’s new 100-page “Master Fr 
gineering Manual,” you can select the 
heave and V-belt combination for your 
vent in three minutes. Easy-to-use tables 
| the complications out of sheave selectior 
re only simple arithmetic. Be sure to write 
your copy today. It’s free, of course. Worth 
gton Corporation, Mechanical Power Trans 


nission Division, Section MV.5.5, Oil City, Pa 


— 
ZZU/IIII 
SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors « Pumps e Multi-V-Drives ¢ Variable Speed Drives 





roll neck bearings 
used on world’s 
largest tube 
reducing 

machine 


Photo courtesy of Socony Mobil Oil Company Inc 


SKF sphericals absorb tremendous punishment, 
provide greater bearing capacity 


This 102 foot long giant tube reducing machine, designed and 
operated by Tube Reducing Corporation, Wallington, N. J., 
for the U. S. Navy Bureau of Aeronautics, and built by E. W. 
Bliss Company, Canton, Ohio, puts a 3% million pound 
squeeze on precision tubing of outer diameter sizes ranging 
from 9 to 17 inches for military and commercial cold finished 
tubular products. 

The mammoth bearings for 50” diameter rolls on the ma- 
chine are {Sf Spherical Roller Bearings. They are the 
largest spherical roller bearings of this type ever made, with 
a rated capacity of 3,200,000 Ibs. Each bearing weighs 5150 
Ibs.; individual rollers weigh 39/2 Ibs. 

The Tube Reducing Corporation first employed S0Si* Spher- 
ical Roller Bearings in 1937 for a 2%” tube reducing machine 


BALL AND ROLLER BEARINGS 


having 13” diameter rolls. Today, all tube reducers in this 
plant are SCS -equipped... from the smallest to the 102 foot 
giant. 

Like the men at Tube Reducing Corporation, organizations 
that pioneer advancements in their fields are accustomed to 
find that SCS" matches their vision with advanced bearing 
design that helps them make a working reality of their most 
ambitious and forward-looking plans. 

Make SSP Engineering cooperation a plus factor in the 
successful realization of your company’s planning and devel- 
opment program. 7691 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA., 
manufacturers of SKF and HESS-BRIGHT® bearings. 


= 
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New Parts and Materials continued 


load cylinder or by mounting the 
valve body on a slide actuated by the 
load motion. 

Rectangular internal parts are said 
to provide linear flow at constant 
pressure drop. Hardened and lapped 
sleeve and spool construction is stand- 
ard. All hydraulic connections are 
grouped at the top of the valve so that 
multiple installations operated by a 
number of cams or linkages will occupy 
as little space as possible. Valve flow 
vs. displacement characteristics are 
easily modified to suit individual power 
and stability requirements. Hydraulic 
Controls Co., 87 Terrace St., Roxbury 
20, Mass. 

For more information— 
Circle 73, inside back cover 


Fast-Drying Enamels 


A line of fast-drying synthetic 
finishes for manufacturers of heavy 
equipment such as farm and road ma 
chinery and machine tools is being 
introduced In most colors these 
enamels set up so rapidly the ware 
can be handled in about 15 min. The 
material is tack-free in 2 to 3 hr. E. I. 
du Pont de Nemours & Co., Wilming 
ton, Del 

For more information— 
Circle 74, inside back cover 


Variable Speed Pulley 


A compound drive provides con- 
stant belt alignment through its en- 
tire speed range. Using a 1750 rpm 
motor, a speed range of 5550:690 
is obtained at a rated } hp. With an 
1150 rpm motor a speed range of 
3650:454 is provided at a rated 4 hp. 

These pulleys accommodate the new 
NEMA motor frame shaft sizes and 
use a § in. top width or “A” belt as 
standard. Available in either spring- 

(Continued on page 290) 
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UR BEST BET 


ACME 

Hose Products 
for 

Acid 
Air 
Brewers 
Beverage 
Creamery 
Dust & Air Duct 
Fuel Oil 
Garden 
Gasoline 
Paint & Solvent 
Rock Wool 
Sand Blast 
Spray 
Steam 
Steam Iron 
Suction 
Swimming Pools 
Tubing, 

Cloth Inserted 
Vacuum 
Waste Disposal 
Water 
Welding 


for help on your 


HOSE PROBLEMS 


- : 


Your ACME man has a bag full of ideas on 
how to cut costs, improve the product, add 
sales appeal with ACME RUBBER HOSE. 
He has behind him 53 years of ACME re- 
search, engineering and development in 
all types of hose. Put this know-how to 
work on your problems and get the top 
return for your hose dollar. 


PUT THE JOB 
J 


HOSE SPECIALISTS 


ACME RUBBER MANUFACTURING CO. 
1431 EAST STATE STREET TRENTON, N. J 
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PROTECTS against 
overload, jams and 
down time. 


RESUMES THE DRIVE AUTO- 
MATICALLY after overload. 


ELIMINATES SHEAR PINS and lost 


time. 


ADJUSTABLE - WHILE - RUNNING 


feature is available. 


Hilliard Slip Clutches are continuously protecting the drive on dish washing 
machines—printing presses—packaging machines—case loaders—foundry equip- 
ment— air filters—conveyors—overhead doors—and many others. 

They maintain steady torque while permitting speed variation on fabric drying 


drums, steel strip slitters and similar equipment. 


The adjustable-while-running types are used to maintain constant tension on 
rewind stands for paper coaters, textile machines, rope, steel and wire mills and 
for drive systems requiring overload protection but which must be disconnected 


at times. 


WRITE TODAY FOR BULLETIN 300 WITH COMPLETE INFORMATION. 


@ OTHER HILLIARD CLUTCHES @ 
CONSIDER AUTOMATION - INVESTIGATE THESE PRODUCTS 
HILLIARD - TWIFLEX 
Tr OUp 


—— | 
oan R- RUNNING 
BRUTCHES for auto- 
matic accurate co Matic instantaneous en- 
—electrical or mecha! gagement and release 
cal—of intermittent on two speed drives, 
motion, indexing, cy- : dual drives and ratchet, 
cling and cut-off. or backstop action. 
Ask for Bulletin 239. Ask for Bulletin 231. 


ay G wi >. ae 
Te PK CALK/P LALLA PEE RPKPLRPLPL PS PEE PREP RET ER APES ae 
101 W. FOURTH ST. ELMIRA, N. Y. 
IN CANADA: UPTON e BRADEEN e JAMES, LTD. 


New Parts and Materials continued 


loaded or manually operated design, 
they can be mounted on one side 
or alternate sides in accordance 
with installation requirements. Where 
mounted on one side, the spring 
loaded design measures 64 x 5 in. 
long, while the manually operated de 
sign measures 6 x 3% in. long. Lovejoy 
'lexible Coupling Co., 4873 W. Lake 
St., Chicago 44, III. 
For more information— 
Circle 75, inside back cover 


Air Cylinders 


Available in three basic _ styles, 
standard, adjustable and adjustable- 
retractable, these cylinders are coupled 
with six different types of mounting, 
either single or double rod-type. Parts 
for all models, cushioned or non 
cushioned, are interchangeable. Taylor 
Winfield Corp., Warren, Ohio. 

For more information— 
Circle 76, inside back cover 


Regulated Power Supplies 


All four models in this series have 
ripple less than 1 mv rms. Ready 
to connect to circuitry, all connections 
are made on terminal strip. Either 
positive or negative polarity with re 
spect to ground is available. Hamner 
Electronics Co., Inc: P. O. Box 531, 
Princeton, N. J. 

For more information— 
Circle 77, inside back cover 


Electronic Counting System 


Capable of 125 counts per second, 
this industrial counting system is said 
to be compact enough for location at 
any convenient spot, simplified enough 
for installation and servicing by plant 
electricians. Cast aluminum houses 
the system's light source and photocell 


(Continued on page 291) 
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Engineering News from Him: Thermostat 


al III » 
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a 
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peed counter 
with y 
“7 
“ 


Dis 


Its high 


pickup units 
i i 
waterproof Cause 


is in a heavy 
tamperproof, transparent cover 
tance between light source and photo 
cell can be varied from 3 in. to 6 ft. 


Dept. NR 32, Berkeley Div., Beckman 

Instruments. Inc., 2200 Wright Ave., 

3, Calif 
For more information— 


Circle 78, inside back cover 


Richmond 
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Heating Elements 
0.032 in. Thick 
Ihese heating elements are designed 


NOW A '/ DIAMETER 


for use in electronic equipment, crystal 


wens and in other applications where 


excessive 


thinness is a requirement 
Insulation of silicone rubber and SFAMLESS METAL BELLOWS 


glass fiber can be operated at tempera 


tures in excess of 450 I Elements 


ire produced in any plane shape and 


in any size required. Resistance varia 


tion offered is from 1.5 to 40 ohm per 
square inch. Electro-Flex Heat, Inc., 


Dept. D-10, 516 Asylum St., Hartford 
5, Conn 

For more information— 
Circle 79, inside back cover 


Rotary Switch for 
Small Appliances 


nozzle-mounted 
ind other 


An eTic losed, ro 
tary switch for electric fans 
small appliances has a pressure lock 


rangement that is said to simplify 


connections Ihe prepared 


wiring 
(Continued on page 295) 
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Bridgeport Thermostat’s broad experience in bellows 
engineering now makes available '4" and 5/16” diameter 
bellows. Ideally suited to miniaturization, these tin) 
units are produced in a wide range of characteristics and 
metals. Bridgeport bellows and 
complete bellows assemblies of all types and sizes. Send 
for new bellowsengineering data—use handy coupon below. 


specializes in metal 


Send me the Bridgeport bellows data checked below 
[_] Full details on new, small-diameter bellows 


(_] Bellows Engineering Bulletin #125 (28 pages) 





NAME____ 





COMPANY____ 


ADDRESS___ 








EXPERTS AGREE “DO-IT-YOURSELF” FINE 
UNSUITABLE FOR INDUSTRY 


For example, cost and delivery comparisons prove 
that Gries can die cast tiny parts more economically 
and more efficiently than most “captive” plants. 


FOR HOME, but 


It is the consensus of experts that the “Do 
It Yourself” trend is a fine thing for hobby- 
ists, but in industry it can be uneconomical 
and inefficent. 


This makes sense. When it comes to 
something technical and precise, such as a 
tiny component of a product, no one can do 
the job as well as a specialist. 


And when it comes to tiny die cast parts, 
no one can do the job as well as Gries. 
This is because Gries specializes in the pre- 
cision molding of die cast zinc alloy tiny 
parts. GRC has unique machines which pro- 
duce simple or intricate parts—-even mov- 
able multiple-element assemblies—in one 
automatic operation. This completely auto- 
matic production is fast and economical. 


Many manufacturers, seeking to cut down 
overhead and achieve the most efficient op- 
eration, have found that the specialized 
services offered by Gries save them time 
and money, and give them parts which per- 
form better because they are made better. 


GRC SOLVES TOUGH PARTS PROBLEM 


Even the most hard-to-make parts—parts 
that are too difficult for conventional die 
casting—are produced by Gries’ exclusive 
methods. Intricate shapes and involved 
contours are mass produced in one continu- 
ous operation. 


This gives design engineers urlimited 
latitude in planning products which use 
small] parts. It decreases the number of 
operations; often completely eliminates 
machining and assembly work. Unlike 
other methods, there is no scrap loss. 


GRIES OFFERS INFORMATIVE 
DiE CASTING BULLETIN 


Write, wire or phone today for your 
copy of Gries’ fact-filled Die Casting Bul- 
letin. It gives 

specific informa 


tion which will | 


show you how 
Gries can help 
you with your 
small parts prob- 
lems. Send prints 
for quotations. 





Gries-made SLOTTED GEAR SHAFT for range timer, at left, cost half as much as part 


made by Plant “X” 


EXCLUSIVE PRODUCTION 
FACILITIES OFFERED BY GRIES 


At the modern Gries plant in Westchester 
County, New York, production facilities are 
geared to turn out quantities of 100,000 to 
many millions, completely trimmed and 
degated, ready fcr use. Smallness is un- 
limited: maximum weight 2 oz., maximum 
length, 1% in. 


Gries also has full facilities for secondary 
operations such as tapping, drilling, assem- 
bling, reaming, special machining and sur- 
face finishing. Practically all commercial 
finishes can be applied in our complete 
plating department. 


, at right, and can be used in a number of additional applications 


es 


GRIES’ TINY MOLDED PLASTIC PARTS 
DESCRIBED IN NEW BULLETIN 


In addition to die casting tiny parts, 
Gries also molds all thermoplastics——Nylon, 
Kel-F, acetates, polystyrene, polyethylene, 
etc. A new bulletin is now available giving 
details of Gries’ simplified methods for 
automatic injection molding and exclusive 
insert molding. 


This bulletin describes how the unique 
techniques developed by Gries make pos- 
sible tiny plastic parts to precise size and 
design specifications. You may find that 
Gries plastic parts are the answer to 
your production problems. Send for your 
copy of the Gries Plastics Molding Bulletin 
TODAY. 


WORLD $ FOREMOS! 
PRODUCER OF SMALL 


Ol CASTINGS 


GRIES REPRODUCER CORP. 
159 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 [Z ds 
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hen you need a motor... contact DOERR 
whe 


Over 95% of Doerr’s 


Jy on Doerr’s long | od ex- 
onde to solve your problems. Lat ocd ane 
le Discover now 
builders consiste cae 
Before you buy, just wr e — 
alk. More than likely we - . 
nish the top-quality power package y‘ 


specifications. Then let a. 
y it is to select and receive ¢ 
live ) "ac your neet 
livery of motors that exac tly fill y« rp — 
Special features and modifications ¢ [ 
Speci é : - — 
sre available Present castings, ‘ 
types are avails - ' eco nl 
ngs and mountings can be adapted t« 
1 . « .. ; 
new design problems a 
addition, Doerr makes @ 


Se 


ad 


Gearmotor for agitator drive on 
bulk milk cooler. Stainless steel 
shaft. Leak-proof seal. 


Doerr motor with special mounting 
used on leading 10” tilting arbor 


Special and standard 
electric motors from 
1/30 to 5 HP that ex- 
actly meet your needs. 


and 
and specialized ex- sta 


want 
t minimum cost. In z 


, complete line o! 


Special diameter motor parts for 
use in rotary oil burners. Range 2 


Sanitary dairy pump motor . 
Doerr-Designed to customer's spec- 
ifications. 


Write for New Bulletin 
on Electric Motors 
Without Obligation 


ard NEMA ee 
precision-built to the highest st 


in for at 


ratings, every motor 
é 


is of 


why leading machinery 
ntly re-order Doerr Mo- 


Floor machine motor. Low contour— 
high torques—pleasing appeorance 


Special pump bracket eliminates 
mounting and alignment problems. 
Saves space and weight. 


CEDARBURG, WISCONSIN 





REFERENCE DATA: 
Write for Specification Sheet No. 866, 
‘Honeywell Ambi-stat Remote 
Bulb Temperature Controllers.”’ 


NEW Ambi-stat 


temperature controller 
could be just what 


your product needs 


It’s ambient-compensated ... compact... economical 


Been looking for a temperature controller . . . in the low-cost bracket ... 
that won’t be bothered by changes in ambient temperature? 


Here it is—the new Honeywell Ambi-stat. It’s the ideal way to control 
temperatures in such equipment as bulk milk tanks, dry cleaning 
washers, vending machines, dishwashers, chicken scalders. It makes a 
highly dependable alarm . . . for high temperatures, or for frost. 


New dependability. For the first time in a low-priced control, you get 
accurate control action regardless of ambient temperatures. 


New versatility. Models are available for either heating or cooling appli- 
cations . . . single or double-throw switching . . . temperatures 0—70 F 
or 40—180 F . . . nominal differential 2 F or 5 F. 


Snap-action switching assures precise, sharp control at the set point. The 
small bulb . . . 34” in diameter by 314" long . . . fits readily into your own 
product design. The complete controller is small, compact, easily 
mounted on practically any equipment. 

Get complete data, consultation on application, and prices from your 
local Honeywell sales engineer . . . he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa.— 

in Canada, Toronto 17, Ontario. 


H\| Honeywell 


BROWN —s 
. . 
Tints tu Coutttols. 
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New Parts and Materials continued 


ends of the conductors are inserted in 
the openings of the switch housing 
and are automatically locked in place. 
I'wo, three, or four positions are avail- 
able in a single-size case measuring 
14x 14x # in 
lhe new switch is UL-approved at 
1 rating of 6 amp, 125 v, ac only. 
General Electric Co., Bridgeport 2, 
Conn 
For more information— 


Circle 80, inside back cover 


Pneumatic Switching Valve 


A pneumatically operated valve for 
use with dual pressure pneumatic con- 
trol systems has been announced. This 
exhausting three-way valve will switch 
iutomatically on a dual supply pres- 
sure change, eliminating the need for 
a separate air line from a central sta- 
tion to accomplish the switching. The 
three pipe connections are normally 
open, normally closed and common, 
Johnson Service Co., Milwaukee 1, 
Wis 

For more information— 
Circle 81, inside back cover 


Hydraulic Symbols 
Template 


This template has cut-outs that 
depict JIC industrial hydraulic sym 
bols for designing circuits. Made of 
0.030 in. matte finish plastic All 
cut-outs are milled. Actual size of 
the template is 7 x 44 in. Rapidesign, 
Inc., Box 592, Glendale, Calif. 

For more information— 
Circle 82, inside back cover 


A-c Line Regulator 


[his tubeless regulator contains no 
moving parts or vibrating contacts 


Input voltage range is 95 to 135 v and 


(Continued on page 298) 








Spincraft did it for ce o0:2 


Spincraft can do it for you! 


Precision wheels with a “feel” 
for bowling pins — another 
example of Spincraft's 
fabricating skill 


NINE DIFFERENT OPERATIONS — 
Spinning and forming 
tolerances to .031” 


On each 5-ft. wheel, Spincraft By setting pins faster, American Ma- 
assumed 100%, fabricating chine and Foundry’s automatic pin 
spotter gives more bowlers more opportun- 
ities for better scores! Spincraft is proud 
to have successfully fabricated a key com- 
ponent of the AMF pin spotter. It’s the 
large-diameter pin elevator wheel — our 
solution to a difficult production problem 
for this well-known manufacturer 


responsibility: deep draw 
spin, punch, blank, stamp 
and form, pantograph 
(chamfer), surface finish 
drill, rivet, carton and ship 
Operator (above) is spinning 
the \-in. thick sheet of 
tough 52S aluminum alloy 
Cross-section of basic wheel 


This is one more example of Spincraft’s 
(right) shows unusual contour 


versatility, capacity and skill. We offer com- 
te apr eee ld plete facilities for contract manufacture of 
— py _— metal parts or complete units. No jobs are 
. too big — or too small, One piece or millions 
are taken in stride 
Write for Spincraft 
data book. If you 
have a specific 


Engage the facilities of the world’s larg- 
est metal spinning plant — the only such 
problem, tell us plant also equipped for deep drawing, 
about it — no stamping and complete fabrication. You'll 
obligation get results and savings that far exceed your 
expectations! 


Spincraft, 
\ g Ff i eee: 


MILWAUKEE 8, WISCONSIN 


SERVING INDUSTRY SINCE 1919... 


World's largest plant fully equipped 
for all types of metal spinning * deep 
drawing * stamping ° fabricating 


4124 WEST STATE STREET 





Garlock Split-KLOZURE Oil 
Seal—specifically designed 
for heavy equipment. 


Cross section shows Garlock Split 
KLOZURE Seal as applied to the rotor 
assembly (main) bearing of Good- 
man's Type 401 Miner 


*Regis 





Type 5980 Goodman Continuous 


al Mining Machine in operatio 


Goodman Mining Machines 


get positive bearing protection 


with KLOZURE’ OIL SEALS! 


The bearings on Goodman Mining Machines are subjected to the 
most severe service conditions—particularly coal dust and damp- 
ness. To provide positive protection for these costly bearings, 
Goodman engineers use dependable KLozure Oil Seals. 

Garlock Split-KLozures, which can be installed around the 
shaft without dismantling the equipment, are used on the main 
bearing. Standard Model 53 Finger Spring KvLozures (not illus- 
trated) are used on the tractor roller bearings. 

Let us show you how superior Kiozure Oil Seals can solve your 
sealing problems. Just contact the Garlock office nearest you, or 
write for KLrozure Catalog 10. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore, Birminghar osto fflalo, Chicag 
Cincinnati, Cleveland, Denver, Detroit, Houstor ngeles, Ne t New r 
City, Palmyra (N.Y.), Philadelphia, Pittsbu 

San Francisco, St. Louis, Seattle, Spokane, Tulsa 


in Canede: The Garlock Packing Company of Ca 


RLOC 
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TEM STEEL 
SPRING = \gbsorbs 
vibration —bolds 
assembly firmly, in 


alignment. \ 
HARDENED BERYLLI- a3 . a 
UM COPPER PLUNG- ——- 
ER GUIDE — reduces 
friction and wear. 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 
cushion stroke, as- 


sure longer service. 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 
bobbin. 


Mia. 


~ HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 





INDUSTRIAL SOLENOIDS 


j ps _uwtowne _ ae 
aca AC WAFER SOLENOID In addition to all the “inside” advantages, 


Decco Solenoids are compactly designed and 
FOR COMPLETE 


INFORMATION ON ALL 
DECCO INDUSTRIAL 
SOLENOIDS Decco Solenoids are made in all types, sizes 
WRITE: and shapes. SPECIAL SOLENOIDS ENGINEERED 

TO YOUR PROBLEMS. 


thoroughly impregnated with silicone baking 


varnish for high moisture resistance. 


DC INDUSTRIAL SOLENOID 
OIL COMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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Injection Molding 


Fivorocarbon Machining 


The United States Gasket Com- 
pany is the recognized leader in 
the fabrication and application of 
the “Wonder Plastics’, duPont 
TEFLON, Kellogg KEL-F and 
BAKELITE Fluorothene—lead- 
ership earned through many years 
of pioneering. 


Today, this company offers engi- 
neering and manufacturing talent 
and facilities unmatched in the 
industry to assist its customers in 
the profitable application of Flu- 
orocarbon Products for almost 
countless purposes. 


To render this service, three highly 
specialized laboratories are main- 
tained—electronic, chemical and 
physical—staffed by engineers 
who continue to produce most of 
the advanced ideas and practices 
in the application of these plastics 
to commercial, A.E.C. and mili- 
tary requirements. 


Manufacture is Quality Con- 
trolled, utilizing the most modern 
facilities for rapid, low cost pro- 
duction. Many machines and 
equipment have been designed or 
converted by our own engineer- 
ing department to the peculiar 
requirements of Fluorocarbon 
Plastic Fabrication. 


® Write for the twenty-page bro- 
chure “Inside U. S. G.”’ that sug- 
gests how this organization can fit 
into your development and pro- 
duction program. 


BELMONT 


UNITED STATES GASKET CO. 


CAMDEN I, NEW JERSEY 


| 
i 


| 
| 


New Parts and Materials continued 


output voltage is a nomi 
be adjusted from 110 t 


Regulation accuracy is 0.25 per 
cent for any combination of linc 
load. Maximum load is | Perkin 
Engineering Corp., 345 Kansas St 
EF] Segundo, Calif. 

For more information— 


Circle 83, inside back cover 


=!) 
I 
© OS 
Melos, 


Hermetic Terminals 


These terminals may be installed by 
lver soldering at temperatures up to 
1382 | Copper-brazed terminals are 
ilso available for still higher tempera 
ture applications American Lava 
Corp., Cherokee Blvd. and Manufact 
urers Road, Chattanooga 5, Tenn 


For more information— 
Circle 84, inside back cover 


Drafting Desk 


This line of drafting desks is built 
around fourteen basic models, which 
can be put together and interchanged 
for efficient and economical work plan 
ning. The desk-high steel units have 
plastic and linoleum work surfaces and 

(Continued on page 302) 
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ASSURE YOUR PRODUCT THE 


PROVED SUPERIORITY OF A 
MAXITORQ 
fhoating disc~ 


CLUTCH 
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The line drawing shows typical application of a double Maxitorq Float- 
ing Disc Clutch, arranged for both drive and brake, with ring-type 
driving cups. 

Such installations have a well-proved record of efficiency and free- 
dom from maintenance. Drive and brake engagement and disengage- 
ment are smooth and positive . . . without drag or heating . . . because 
exclusive MAXITORQ design assures that discs ride free in neutral. 

MAXITORQ Floating Disc Clutches are available in a wide range 
of sizes and types . . . single, double, overload release . . . to meet specific 
installation demands. Our engineering department also stands ready 
to help you solve special drive problems. Write or phone Dept. PE-1. 
The Carlyle Johnson Machine Company, Manchester, Conn. 


vaté MAXITORQ 


j 6cJjss 
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A new 50-ton multiple-motion press offers 
increased economy to powder metal molders 


Here is a powder metal press so new, so 
radically different from anything in the 
field today that it presents entirely new 
possibilities for efficient industrial com 
pacting. With its simplified tooling and 
fast operation, the 640 press outdates all 
other designs; makes possible the applica 
tion of powder metal to the production 
of parts for which the process has never 
before been considered economical 

The Stokes Model 640 is a completely 
new design, based on an intimate knowl 
edge of the industry's requirements. It 
represents the latest achievement in Stokes 
35-year experience in the design and 
manufacture of presses specifically for 
powder metallurgy 

For example, the 640 press is the first 


to give full, 50-ton simultaneous breal 
iway on multiple lower punches, impor 
tant in successful ejection of comy 

parts; centralized 


set-up and operation; independent ad 


controts, tor easy 


ments of all press actions while the ma 
chine is running; direct-reading handwheel 
alibrations, that eliminate guess-work on 
settings, permit exact records for each 
piece produced 


If you are now compacting powdered 
metals or are investigating how this eco 
nomical process can be applied to your 
production, you should know about the 
many exclusive features of the Stokes 
Model 640 press. Write for Bulletin 670. 


F. J. Strokes MACHINE COMPANY 
PHILADELPHIA 20, Pa 


3 
: 
4 
: 


The pieces shown are typical of parts for which 
the Medel 640 press is particularly well suited 
Difficult parts like these and pieces with double 
hubs, multiple levels and thin flanges al! can 
now be made economically on the Stokes 
Mode! 640 press 


OFFICES IN PRINCIPAL CITIES 
REPRESENTATIVES THROUGHOUT THE WORLD 


1 - 
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Here’s the story... 
W 


ON NEW SMALLER, BETTER MOTORS 
1 TO 30 H.P. 


In this revealing book, Century shows how and why 
the New Standard, smaller motors actually out- 


perform the larger, heavier Old Standard models. 


These trim, compact ‘New Standards" give you 
weight savings up to 40%. . . plus space savings 
and easier installation. Dead weight and dead air 
space are eliminated. The ‘active materials,’ such 
as iron and copper, are designed to give greater 
efficiency than ever before. New synthetic insulat- 


ing materials give greater dielectric strength and 





uniformity. 


SEND FOR YOUR PERSONAL COPY 
OF THIS VALUABLE DATA BOOK...! 


Mail this coupon today! 


Poges 182 smaLem, YES... To CENTURY ELECTRIC COMPANY 


ne ates ot 1806 Pine Street, St. Louis 3, Mo. 
erformance ated 
Pet-bae) 24 Please send New Bulletin 6-1P1 to 


How you ask ¢ Name 


#0 Marea 


Company 








Address 





City State 





Performance Rated© 


MOTORS CENTURY ELECTRIC COMPANY 


1/20 to 400 H.P. 


1806 Pine Street « St. Lovis 3, Missouri « Offices and Stock Points in Principal Cities 


sU] 





PRESSTITE 


HIGH 
TEMPERATURE 
SEALER 
#589 


When an automatic clothes washer 
swings into action, plenty of hot, cleans- 
ing water gets dashed around. But the 
washer’s outer shell seams are well pro- 
tected against hot water splash-ove: 
and the corrosive action of detergents 
when they're sealed with Presstite’s 2589 high temperature 
sealer. Once applied, this sealer really stays in place. 

Prolonged temperatures as high as 250°F. won't cause the 
sealer to expand or harden. It always stays soft and plastic, 
maintaining its excellent adhesion. Wherever operating tem- 
peratures are high, you can count on this Presstite compound 
to seal tight. Furnished in beads, tapes or bulk. 

Since 1924, Presstite has developed and produced hundreds 
of sealants to give you the best answers for sealing problems 
in the design field. It will pay you to consult a sealing special- 


ist. Write Today. 


a 


{ PRESSTITE In Canada: 


RAILWAY and POWER 


= ENGINEERING CORP., LTD. 


PrREsSTITE ENGINEERING LOMPANY 


New Parts and Materials continued 


lightweight aluminum drafting board 
All components will fit together and 
can be assembled into practically any 
office layout desired 

Drawing-board si 
by 40 in. up to 434 
drawing board is 
0.035-in. aluminum sheets bonded t 
a honeycomb cellular core. The lino 
leum top surface offers exactly the 
right “tooth” for all grades of drawing 
pencils or inking. The board is r 
ported to weigh one-third the weight 
of a wooden board of the same volume 
ind is not subject to ati pheri 
climatic changes 

Dr iwing board is mounted on nylon 
rollers and is counterbalanced for ver 


tical height adjustment up to 12 in 
permitting the draftsman to sit o1 
stand with equal convenience. Board 
mav also be adjusted t nv ang! 
from 10 deg off vertical to 10 deg 
from horizontal and can be locked at 
the selected angle by quick-action « 
lever. Emeco Corp., Hanover, Pa 
For more information— 
Circle 85, inside back cover 


Oscillograph 
Record Camera 


High-resolution film ima 
distortion regardless of 
ting are featured in 
motion oscillograph 
intended for making m 
single-frame 
cathode-rav oscillograp] 


['ype 321-A employs an f/1.5, 50 mm 
ix-element Wollensak lens 
The new camera uses a friction film 
drive, as opposed to sprocket drive, 
which results in easier threading of 
procedures, freedom from jamming 01 
torn films, and complete freedom 
from film-speed variations because of 
shrinkage. The friction drive also 
permits use of recording papers in 
stead of film. Allen B. Du Mont Lab 
oratories, Inc., 760 Bloomfield Ave., 
Clifton, N. J. 
For more information— 
Circle 86, inside back cover 


Self-Measuring Dividers 


It is possible to set this instrument's 
divider for any fractional dividing 
space up to | in., by simply setting the 
movable arm of the divider. Once it i 


(Continued on page 306) 
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A Compact Hydravlic POWER HOUSE 
one of many built by Racine for you... 


ALL COMPONENT PARTS ARE 
RACINE DESIGNED AND BUILT 


t 
2 
3 
4 
5 
6 
7 
8 


RACINE Pilot Operated Check Valves 
RACINE Pressure Boosters 

RACINE Sequence Valve 

RACINE Variable Volume Pump 
RACINE Oil Reservoir 


RACINE Solenoid Controlled, 
Pilot Operated 4-way Valve 








RAGIN E 
Variable Volume 


OIL HYDRAULIC PUMPS 





TDA BRAKES 


can Stor 


equal forward 
and reverse torque output 


Both shoes are applied evenly with equal force and stopping 
action through a single, straight bore wheel cylinder. 


only 8 different parts, 


exclusive of wheel cylinder, the 


superior “DH” brake design reduces 4 
parts inventory and simplifies 

maintenance . . . actually 40% fewer 

parts than most competitive designs. 


“DH” DUPLEX HYDRAULIC 
BALANCED BRAKE 


designed for heavy-duty service 


Greater safety, immediate response, less maintenance operators. Efficiency and design advantages are win- 
and easier servicing are all a part of this rugged new ning new uses for the “DH” brake every day. 
hydraulic brake. “DH” Series Hydraulic Brakes are available in a 
Highly efficient, the “DH” brake is basically a self- broad range of capacities and sizes . . . to meet a vari- 
energizing two-shoe brake in which both shoes do an ety of operating needs. 
equal share of the work . . . and are applied to the For additional information . . . with expert consul- 
brake drum with equal effectiveness in both forward tation, contact the Timken-Detroit® Brake Division. 
and reverse directions. Floating shoe design elimi- Complete details and specifications on the “DH” brake 
nates heel and toe clearance problems. are available. A staff of experienced engineers is 
Far simpler, the “DH” brake has actually 40% fewer ready to assist you with any brake problem you may 
parts than most competitive designs. This results in encounter. 
smaller parts inventory and easier servicing. 
The “DH” brake has already met overwhelming 
acceptance from many leading manufacturers and 


Tr Mt j 


. (ay .K & 
For every industrial, agricultural of automotive application EB Kk S 


where braking is required! 


Plants at: Detroit, Michigan * Oshkosh, Wisconsin + Utica, New York 
Ashtabula, Kenton and Newark, Ohio *» New Castle, Pennsylvania 
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-.-in hydraulic power 


A NEW \DEA and control systems 


2.2, 3.7 or 5.2 gpm (@ 1800 rpm) 
Solenoid Controlled Pilot Operated Balanced Vane Pump—1000 psi max. 
Directional Valve (Optional) 


Balanced Piston ; 
Relief Valve — ames. 
1, 1% o 2 hp 
Motor (@ 1800 rpm) 
(New NEMA Frame 


Size Specifications) 


Pump and 
Valving All 
Gasket Mounted 


Panel Contains 
Oil Passages 
Between Pump 
and Valving So 
that All External 
Piping is 
Eliminated 


Here is ao new and extremely compact “package systen for providing 
hydraulic power and control to a wide variety of industrial machinery 
applications requiring low hydraulic horsepower. These include clamping, 
gaging, transferring, rollover, elevating, indexing, chuck and clutch opera 
tions, etc 
Note the many features indicated on the photograph above. The result 
is improved and simplified hydraulic design also reduced installation and 
maintenance costs. This “package system" has great flexibility is avail 
able in a wide variety of combinations of standard components assembled 
to suit individual requirements. Pretested and ready for immediate opera- 
tion, it has also the advantage of undivided Vickers responsibility. For further 
information, ask for installation drawings 178706-8 
WSU at icce? ena camaeaen 

1454 OAKMAN BLVD. - DETROIT 32, MICH. 

Application Engineering Offices: » ATLANTA «+ CHICAGO «+ CINCINNATI 

CLEVELAND + DETROIT « HOUSTON «+ LOS ANGELES AREA (Ei Segundo) 

MINNEAPOLIS «+ NEW YORK AREA (Summit, N.J.) + PHILADELPHIA AREA 

(Media) «+ PITTSBURGH AREA (Mt. Lebanon) « PORTLAND, ORE. « ROCHESTER 


ROCKFORD « SAN FRANCISCO AREA (Berkeley) « SEATTLE + ST. LOUIS + TULSA 
WASHINGTON + WORCESTER 


IN CANADA: Vickers-Sperry of Conada, Lid., Toronto 


73 “These “package systems" supplement the Vickers line of standard hydraulic power units. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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COOPER ALLOY 


CORPORATION 


BRIEFS 


@ Edited by GEORGE BLACK 


AKH #43 NOW AVAILABLE 


How to maintain close dimensional 
accuracy, fine interior and exterior 
finish and uniform soundness in the 
casting of a 1'; lb. stainless steel 
instrument housing is told in the 
latest case history in the Cooper 
Alloy Advanced Know-How series. 
Ask for AKH #3 and get the full 
story on the use of shell mold and 
shell cores in the production of one 


of those “‘impossible”’ castings 


BUNA N FITTINGS 


Vanton’s line of Buna N and natura 
hard rubber fittings is described in a 
newly revised four-page condensed 
catalog. Diagrams, dimensions, and 
application data are included. Ask 
for Bulletin BN. 


INQUIRIES AT ALL TIME HIGH 


The demand for technical literature 
of value is on the increase. Our libra- 
rian reports more than 20,000 indi- 
vidual pieces of literature requested 
during the past twelve months, and 
we’re glad to know that we are serv- 
ing the needs of so many plant operat- 
ing and purchasing people. For a 
quick glance at the most recent 
publications available on request, 
write for Technical Literature Folder 
TL56. 


OUR FACE IS STILL RED 


We're still apologizing to the many 
people who have requested our 
deluxe stainless steel valve and fitting 
catalog. The demand not only exceed 
ed our supply but our ability to 
process them as well. Even with daily 
overtime and Saturday work we still 
haven’t caught up with requests 

so please forgive us if you're one of 
those on the waiting line. 


4 
COOPER ALLOY 


N.J 


} 





Parts and Materials continued 


SELF MEASURING 
DiviDgR 


set, as many similar spaces as desired 


may be marked off very rapidly, using 
the pointed ends successively 

The dividing spaces can be set on 
inv one of six visible scales. The scales 


ire marked for tenths, sixty-fourths, 
thirty-seconds, eighths of an inch and 
millimeters. ‘There is a 3 in. ruler on 
I'he divider is 
of transparent plastic. C-Thru Ruler 
Co., 827 Windsor St., Hartford, 


Conn 


the side of the divider 


For more information— 
Circle 87, inside back cover 


Drawing Board 
T-Square Combination 

lo make angular drawings with this 
combination drawing board 


the 
ind set indicator on protractor at th 


['-square, 


determine proper angle desired 


IS de 
right 
ingles and let it lock into position 


proper degree If 90 deg angk 


sired, set ‘T-square indicator at 


Ihe drawing board used in this new 
unit is made of Finnish white birch, 
ind board is covered with replaceable 
moisture-re 


high-grade covering of 


sistant, laminated paper. Guide rails 
are of tempered aluminum and are on 
three sides of the board. T-square is 
It is constructed of Hon- 


duras mahogany 


handmade 
Blade is white maple 
with clear lucite edge, dovetailed and 
bonded. Wing nut never needs adjust 
Legs are cushioned with rubber 
to protect desk. 


ing 
This drawing board- 
for 


boards 


combination is made 


and 


l’-square 
24x32 
Weller 
Verne 


larger size 

Engineering Co 169 La 
Ave.. Long Beach 3, Calif 

For more information— 

Circle 88, inside back cover 


In. 





, 1 
: & ie he & 
atBe £ | & & Dicer nodhoatitien.2 


TEETH ARE CUT 


ou 
oa 





SPHEREFLEX 


exclusive curved root and spherical tooth 


tooth design features an 
flank. Both angular and linear (parallel) 
misalignment are compensated for, since 
every portion of each gear tooth is 
actually a segment of a sphere. This spe- 
cial design eliminates all possibility of 
tooth interference and permits increased 
deflection between mating members. Full 
the 


working depth of the tooth, insures a 


and uniform line contact, through 
stronger coupling between driver and 
driven shefts; eliminates point rolling con- 
tact between gears during flexing; com- 
pensates for shaft misalignment up to 
14° included angle. Send for Catalog C-560 








HILADELPHIA 


INCORPORATED 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEw ex TS8URGH HICAGO « HOUSTON « LYNCHBURG. VA 


Ba MORE - CLEVELAND 
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Unsinkable 42-pound Dylite” plastic float 
supports 20 times its own weight! 


The Navy needed a tough, lightweight 
float to support equipment weighing 
over 800 pounds. Additional require- 
ments: the float must withstand a fall 
into the ocean, be easy to fabricate and 
float indefinitely 


After careful consideration, Navy 





scientists chose DYLITE expandable 
polystyrene for the float 

DYLITE, the new foamed plastic in- 
troduced 18 months ago by Koppers, 
has found many unusual applications. 


Tests have shown this extremely light- 


weight material ideal as a buoyancy 





The 36” diameter plastic float 
was made in halves by placing a 
quantity of DYLITE beads in a 
mold (a section of the mold ts 
shown to the right) and applying 
heat. The tiny plastic beads ex 
panded to fill the entire mold 


with a strong, lightweight sphere 


agent. It is strong, waterproof, resilient, 
easy to mold into any shape required, is 
virtually unsinkable and low in cost 

For more information write to the 
Koppers Company, Inc., Chemical Di 
vision, Dept. PE-16, Pittsburgh 19 


Pennsylvania *Koppers 7 





a 
KOPPERS 
vWv 


SALES OFFICES: New York ~- Boston 


KOPPERS 
PLASTICS 


Philadelphia Atlanta Chicago 


Detroit Houston ~- Los Angeles 


In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 
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TAPER LOCK 


A PATENTED PRODUCT OF DODGE 


The simplest, sur 


Slip it on the shaft, line it up and tighten while 
sighting! Mount sheaves, sprockets, couplings, 
conveyor pulleys quicker—and more easily — 
with Taper-Lock bushings. A few twists of a hex 
wrench and Taper-Lock grips the shaft with the 
firmness of a shrunk-on fit. It comes off as easily, 
without shock to bearings or machinery. Bushing 
seats evenly along entire length of the hub— 
wheels run true! 

Standardize on Taper-Lock. You save time and 
money and keep production rolling with these 
interchangeable bushings. See your Dodge Dis- 
tributor, or write us for the full Taper-Lock story. 


A } 
CALL THE TRANSMISSIONEER, your local Dodge Dis- | 
tributor. Factory trained by Dodge, he can give you 
valuable assistance on new, cost-saving methods. Look 
for his name under “Power Transmission Machinery” 
in your classified tele or write us 


phone directory, 


© 
DODGE MANUFACTURING CORPORATION, 


rost means of mounting whee 


1200 


/s to shatts! 


THERE'S ONLY ONE TAPER-LOCK, 
THE BUSHING THAT MOUNTS FLUSH! 


the 
ige sheaves 


lleys. Mc re 


lardize, economize with Taper Lock 

hat is interchangeable in Do 
ngs and conveyor 
in use! 


——, 
Dove 


<> of Mishawaka, Ind. 


ckets plin 
2,000,000 


UNION STREET, MISHAWAKA, INDIANA 











CATALOGS and BULLETINS 





To obtain copies of literature described below, circle 


corresponding number on postcard inside back cover. 


For those catalogs and bulletins available only when 


requested on company letterhead, see page 325. 


Electrical - Electronic (€ omponents 
Catalog B4 3 pp, describes con 


nectors, Cal oth omponents 


American Phenolic Corp $30 S. 54 
Ave., Chicago 50, III 


Circle 89, inside back cover 


Double-Enveloping Gears — Bulletin 
CA-55, 12 pp, gives engineering d« 
tails Vil tl | 


cedure tol 
one-Drive G ; Div... Michigan ‘lool 

7171 1 Road, D 
it 2 M 


loubl cTh' opine \\ y ring 


( 
( 
( 
t 


Circle 90, inside back cover 


Speed Control—Bulletin 4400-PRD 
229, 4 pp, explains use of magnetic 
implifier pe | ntrol for both fan 
type and tant torque load KI 
tric Machi Mfg. Co., Minn 

13, Minn 


Circle 91, inside back cover 
Deposited Carbon Resistors—Bulletin 


100, 2 pp ives resistance values 


ecifi on data on both axial lead 


Circle 92, inside back cover 


Standards—Data 
lates all 


stand 


Powder Metallurgy 

sheet 4, 4 pp, li 

of the 

O1 powders and metal powder 

products. Metal Powd Assn., 420 

Lexington Ave., New York 17, N. Y 
Circle 93, inside back cover 


Cast Irons—Bulletin, pri vides 
specifications for six classes of metal 


McNally 


Pittsburg, 


lurgically controlled iron 
Pittsburg Foundric In 
Kan 


Circle 94, inside back cover 


Stainless Brazing Paste—Data sheet 12, 
3 pp, describes composi 


tion and prop 
erties as well as outlining some recom 
mended ons Application 


procedure is also explained as well 
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methods for removing flux and 
Wall Colmonoy 
45 John R St., Detroit 3, 


separating joints 
Corp., 193 
Mich 


Circle 95, inside back cover 


Asbestos and Other Products—Hand 
book, 52 pp, describes insulation and 
refractory products, asbestos-cement 
pipe; packings and gaskets; electrical 
products; filters and fillers, silicates 
friction materials. Johns-Manville 

I. 40 St., New York 16, N. ¥ 


Circle 96, inside back cover 


Speed Control and Drive—Bulletin 
15 8 pp describes drive consisting 
ctronic control unit and d 


Louis Allis Co., Milwaukee 


Circle 97, inside back cover 


Alloy for Anchoring Machine Com- 
ponents—Bulletin, 4 pp, describes a 
bismuth-tin-lead 


low-melting point 


illoy used for anchoring bearings 
bushings, and non-moving parts in 
machine tools and other heavy equip 
ment Cerro de Pasco Corp., 300 


Park Ave., New York 22, N. ¥ 


Circle 98, inside back cover 


Brass Alloy Powders—Bulletin, 2 pp 
lists chemical composition of each al 
loy and provides properties and chai 
Dixon Sintaloy, Inc., 535 
Hope St., Stamford, Conn 


Circle 99, inside back cover 


icteristics 


Bismuth Alloys—Bulletin, 4 pp, gives 
data and applications on low-melting 
point alloys used for anchoring, solder 
ing, molding, patterns. Cerro de Pasco 
Corp., 300 Park Ave., New York 22, 
N. ¥ 


Circle 100, inside back cover 


Carbon and Alloy Steels—Chart shows 
ipproximate relation between hard- 
ness by various testing systems and 
tensile strength of steels. Hardness 
systems covered are Brinell, Monotron, 


(Continued on page 310) 


pte} eich: 
PRODUCTS 


you should know 


| 


FLEXIDYNE 
DRIVES & COUPLINGS 


TORQUE-ARM 
SPEED REDUCERS 


DODGE-TIMKEN 
PILLOW BLOCKS 


ind 
i tyid Orive® o 
Fiexidyne OC plete verre 
ceetion dete Bulletin sont 
. vc 
"3 — selection 
4 sizes! f° 


Load ratings. 
Beorns® dete on 
Rolling 4 bm SCM 


- » A-638 


Dodge- Bullet 


Boll Beor ing 


Write for your copies. 


DODGE MANUFACTURING CORPORATION 
1200 Union Street + Mishawaka, Indiana 


> of Mishawaka, Ind 





Mr. Design Engineer: 


Durakool is the STANDARD 
OF QUALITY, DURABILITY AND LIFE 


Durakool pressurized all-steel mercury tilt 
switches have more than made good on what 
may have seemed like extravagant claims a 
few years ago. The list of Durakool successes 
grows each year. Seven sizes, | to 65 amperes. 
3 to 4 weeks delivery. Your production sched- 
ule is met. 





coeeQurakool 


MERGURY SWITCHES 


See telephone directory for local distributor, or write. 


DURAKOOL, INC. 
ELKHART, INDIANA, U.S.A. ¢ 700 WESTON RD., TORONTO, CANADA 


THE HOTTEST THING IN 
CARTRIDGE HEATING-UNIT HISTORY 


THE NEW WATLOW 


FIREROD 


CARTRIDGE 


than ANY standard 
unit! 


A New high in Watt Densities and temperatures 
l-o-n-q-e-r cartridge life 


For convincing test-proof and other information 
fo rew FIREROD Bulletin 


Catalogs and Bulletins continued 


Vickers and Rockwell (B, C and | 
scales). Babcock and Wilcox, Beaver 
Falls, Pa. 


Circle 101, inside back cover 


Metallizing—Bulletin 120, 6 pp, il 
lustrates and describes applications 
f metallizing in the production of 

trical and electronic eqiupment 
\lso provides engineering data o1 
bond strength, conductivity character 
istics, permissible coating thicknesses, 
ircuit tests, surface preparation and 
spraying methods. Metallizing En 
gineering Co., Inc., 1101 Prospect 


Ave., Westbury, N. Y 
Circle 102, inside back cover 


Seamless and Welded Tubing—Bull 
tin TB 408, 7 pp, contains listing 
of types of tubing produced and a 
brief description of various kinds of 
technical literature available on such 
specific types of tubular products as 
stainless and alloy tubing, stainless 
pipe, stainless sanitary tubing, heat 
exchanger and condenser tubing, boil 
r tubing and mechanical tubing. Bab 


ck & Wilcox, Beaver Falls, Pa 
Circle 103, inside back cover 


Investment Casting—Booklet, 24 pp, 
discusses castability and its effect on 
alloy selection for the investment cast 
ing process. Engineered Precision 
Casting Co., Box 68, Matawan, N. J 

Circle 104, inside back cover 


Colloidal Dispersions—Booklet, + pp 
lists 42 colloidal and semi-colloidal 
dispersions for operational functions 
maintenance, lubrication, machine de 
sign and other industrial applications 
Acheson Colloids Co.. Port Huron 
Mich 

Circle 105, inside back cover 


Fluid Motors—Booklet, 8 pp, describe 
motor which converts oil under pres 
sure rotary motion Sundstrand 


Machine Tool Co., Rockford, II 
Circle 106, inside back cover 


Glass-bonded Mica—Handbook and 
catalog, 23 pp, describes this electrical 
insulating material, its properties and 
vailable forms. Mycalex Corp. of 
America, Clifton Blvd., Clifton, N. J 

Circle 107, inside back cover 


Electric Motors—Catalog 106, 29 pp, 
contains information on a-<c motors 


(Continued on page 314) 
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To the engineer who wants 
the best cylinder—in a hurry 


gland cartridge, the most noteworthy improvement in 


In the selection and purchase of cylinders look for: 


Completeness of Line. Hannifin makes five lines of air and 
hydraulic cylinders in a range of bore sizes and mounting 
styles to meet every requirement and preference. 

Leadership in Design. Hannifin cylinders are built to ex- 
acting quality standards and extremely close tolerances 
to imsure easy, accurate mounting. Hannifin has also 
introduced the externally removable and replaceable bronze 





cylinder design in the last 50 years 


Rapid Delivery. Hannifin can ship the cylinder you need 
in strokes up to 60" in any normal quantity within 48 hours 


Field Engineers, located in all principal cities, are as near 
as your telephone. Or, if your requirements are really 
urgent, call us at Des Plaines. Experienced sales en- 


gineers will handle your order 


HANNIFIN 


MAIL THIS COUPON FOR PROMPT ACTION 


—=F 


Have Field Engineer call at once - 
bee 
HAR mIFIN ~ 


Have Field Engineer stop by soon 

For the present, just send complete cata- 
log information on Hannifin cylinders 
including prices 
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Hannifin Corporation, 525 S. Wolf Rd., Des Plaines, Ii! 


Name. . ie anil . Tre Title. 
Company 
iddre SS 

Zone 





‘Inspection of preform before molding. Polyester resin is added and final 


cure made at 1300 PSI and 235°F 
uniform density and smoothness 


The high pressure is used to assure 


Garan’ Roving gives domes of 


} 
ea 


“The favorable preforming and molding charac 
teristics of L‘O’F Glass Fibers’ Garan Roving 
were essential in preforming domes jor gasoline 


pumps that Tokheim Corporation manufactures 
for the Continental Oil Company. Garan Roving 
j g 
enabled us to make a part with maximum trans- 
lucency, clarity of color and weatherability 
with minimum fiber pattern.” 
4A fw 
5 Auto Stamping G2 f Ne 
City Auto Sts ing Co 4 
t 
7 Toledo, Ohio {- v “rt ee u 


XCF 


GLASS FIBERS 


Caran. 
R/O Vin G 


Armored Plastics Division 





L:O-F Glass Fibers’ 
sive Garanized roving imparts 
great flexural and tensile 
strength to reinforced plastics 
It bonds strongly and uni- 
formly with polyester molding 
resin. Such plastics, reinforced 
with Garan Roving, are 
stronger and have higher wet- 
strength retention. 

For many molding appli- 


exclu 


Conoco pumps maximum 
translucency and weatherability! 


silicone 
Vitron 
Roving is finding wide use 

For technical 
how Garan or Vitron Roving 
can improve your product, 
contact our nearest sales 
office, or write: L°O-F Glass 
Fibers Company, Dept. 4-16, 
1810 Madison Avenue, Toledo 
1, Ohio 


with 
and polyester resins, 


cations epoxy, 


counsel on 


L-O-F GLASS FIBERS COMPANY 


TOLEDO 1, OHIO 





What’s your shape? 


Jal’s EXTRUDED SECTIONS 


(Hot Extruded and Cold Drawn) 


can be custom-made 
quickly and economically 


J8 
al 


With J&L’s Extruded Sections 
you can: 


J&L EXTRUDED 
SECTIONS 


help speed production 
reduce over-all costs 


1. Eliminate time and costs in machining operations. 
2. Eliminate time and costs in finishing operations. 
3. Reduce scrap losses practically to the zero point. 


4. Eliminate the cost of castings and forgings 
of intricate sections requiring considerable machining. 


Now your complex sections can be custom-made at 
J&L’s new Hot Extrusion Plant. On J&L’s new 
equipment, they can be preformed to the pre- 
dominating cross section of the part you wish 
to produce. 


The range of sections that can be custom-made 
for you is almost unlimited. Quantities are ex 
tremely flexible. Production of single extrusions 
where necessary, can be arranged. 


In addition, J&L’s Extruded Sections possess the 
physical benefits and accurate tolerances derived 
from cold drawing. And, you can obtain them in 
a wide range of analyses. 


Send your inquiry today! 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 


USE THIS HANDY COUPON 


Jones & Laughlin Stee! Corporation 
3 Gateway Center, Dept. 409, Pittsburgh 30, Pa 


1 om interested in knowing what your Extruded Sections can do for me. 
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STARTS ON THIS CHART . 1 Circle 108, inside back cover 


Selenium Rectifiers—Bulletin, + pp, 
describes line of high temperature 
rectifiers. Sarkes Tarzian, Inc., 415 
N. College Ave., Bloomington, Ind 

Circle 109, inside back cover 


Hydraulic Tube  Fittings—Catalog 
4301, 20 pp, provides dirmensional 
information on straight thread fittings 
with O-ring sealing. Parker Appliance 
Co., 17325 Euclid Ave., Cleveland 
12. Ohio. 


Circle 110, inside back cover 


Clad Metals—Data folder, 30 pp, con 
tains material on copper-clad steel and 
stecl-clad copper products Joseph 











Circle 111, inside back cover 





f Kinney Co., Inc., Carnegie, Pa. 





. 
m Relays—Bulletin CH1, 4 pp, gives 
waa and is ade a reality specifications and contains mounting 


with FLEXON BELLOWS | information, type of enclosures avail- 


ible and basic size information. Aemco 
Inc., Mankato, Minn 


An important consideration in many bellows : 
‘ an) vs applications is the 
—— F Circle 112, inside back cover 


charge. The chart illustrated above is a key factor in the selection of a 
charging medium that will give you the kind of control performance 
you require at the lowest possible cost. The vapor pressure—tem- 
perature characteristics of 24 of the most widely used charging : 
media are plotted on the chart. Utilizing this data, cost-conscious of magnetic alloys used for permanent 
Flexonics engineers can recommend precisely the best medium for | magnets, tape-wound cores, powder 
your requirements. cores, cut cores. Amold Engineering 


Magnetic Materials—Bulletin GC- 
106A, 11 pp, describes various types 


Care and know-how in the selection of charging media is just one | Co., Marengo, II. 
step in the procedure followed at Flexonics to get the right combina- Circle 113, inside back cover 
tion of performance and economy. Flexonics engineers know and 
understand controls. It is always their goal to develop functional con- Interval Timer—Bulletin, 2 pp, de 
trols P are easy _ - alee, . » ar . . : 
“9 roe * me 7 economical > make ... controls that are reli- scribes electrical timer able to con- 
able, ion ived and cost-engineerec " i i 5 

8 < gineere trol sixteen different circuits. Soreng 

We would like the opportunity to examine your requirements in Products Corp., 9555 Soreng Ave., 

bellows-actuated controls. We may be able to show you the way to Schiller Park. II. 


lower costs. Send an outline of your requirements : — 
Circle 114, inside back cover 


— 
f ~ . — - 
THE FLEXON BELLOWS DESIGN GUIDE LENOy er Steel Industry Statistics—Booklet, 72 
=. pp, covers development of raw 
Here are 20 pages full of the vital information you A | material reserves, expansion of steel- 
need on bellows application and design problems, in- 4 making capacity, distribution of pre yd- 
cluding specifications for Flexon brass, stainless steel . 4 } : ] k . 
and monel bellows. A copy of the vapor pressure- ucts, wages, ROUrS aC working con 
temperature curves chart described above is also in- ditions, and financial data. American 
cluded. Ask for a copy of Catalog No. 140. There is Iron and Steel Institute, 350 I ifth 
no obligation. - od wy. 
Ave., New York 1, N. Y. 


Circle 115, inside back cover 


Bq e PVC Pipe Fittings and Flanges—Book- 
exonic oration. FLEXON GELLOWS DIVISION let, 12 pp, discusses industrial ap- 

adh plications of PVC piping and gives 
complete specifications for threaded 
ind socket types of PVC fittings and 
flanges, in both normal and high im 





Steuen teal . 1351 5. THIRD AVENUE @ MAYWOOD, ILLINOIS 
products of Flexonics cr FORMERLY CHICAGO METAL HOSE CORPORATION 
Corporation that 
have served industry Manufacturers of flexible metal hose and conduit, expansion 
or over 53 years f \ joints, metallic bellows and assemblies of these components 

In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario (( ontinued on page 315) 
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Catalogs and Bulletins continued 


pact grades lube Turns Plastics, 


Inc., 2929 Magazine St.. 


11, Ky 


Louisville 


Circle 116, inside back cover 


Ruling and Drawing Devices—Catalog, 


19 pp, describes rulers, protractors, 


template dividers, slide rules, tri 
ingles, curves, other drafting instru 
ments. C-Thru Ruler Co., Hartford, 


Conn 


Circle 117, inside back cover 
Piston Packing—Bulletin 5503, 16 pp, 
describes composition packing cups 
for pistons of air cylinders, hydraulic 
cylinders and _ reciprocating 


Darling Valve & Mfg. Co., 
port, Pa 


pumps 
Williams 


Circle 118, inside back cover 


Heat—Bulletin 90030, 8 pp, discusses 
heat transfer area, oil circulation rate, 
wuxiliary pumps, power pumps and 
pipes and valves. Oilgear Co., 1578C 
W. Pierce St., Milwaukee 4, Wis 


Circle 119, inside back cover 


Cold-Finished Steel Bars—Bulletin 16, 
32 pp, “Residual Stresses in Cold 
Finished Steel Bars and their Effect 
on Manufactured Parts” is the title 
of this pocket-size booklet. Specific 
subjects covered include _ residual 
turned 
heat-treated steel 


is well as discussions of fatigue, crack 


stresses in cold drawn _ bars, 


bars, ground bars, 


tolerances ind 


La Salle Steel Co., Ham 


ng, machinability, 
corrosion 


mond, Ind 


Circle 120, inside back cover 


entitled 
describes how 


Forgings—Booklet, 8 pp, 
“What Is a Forging?” 
the forging idea originated and grew, 
how forgings are made 
Assn., 419 
33, Mich 


Drop Forging 


S. Walnut St., Lansing 


Circle 121, inside back cover 


Powder Metallurgy—Bulletin, 18 pp, 
includes summary of process, design 
ing for powder metallurgy, typical ap- 
plications. Keystone Carbon Co., St. 


Marys, Pa 
Circle 122, inside back cover 


~ 


Aluminum Bronze Alloys—Booklet, 3 
pp, has information cn the properties, 


composition ind functions of alumi 


num bronze alloys as furnished in 
sand, centrifugal, investment and per 


(Continued on page 318) 
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aj 


pp Positive 
wif ' Overload 


otection 


No self-respecting beaver would 
ever build his dam without sufficient 
spillways to carry-off superfluous 
water. This positive overload protec- 

tion is instinctive with the beaver and the new GEROTOR 


VARIABLE SPEED HYDRAULIC TRANSMISSION. 


against overload damage to the 


This trans- 
mission protects drive motor, 
transmission and driven machine. Get the facts on the low main- 
tenance, high efficiency GEROTOR VARIABLE SPEED HY- 
DRAULIC TRANSMISSION today... WRITE 


BERN OR 


CORPORATION 








1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAN[ 
_—e CBR IE 


nit : 

fis Hydraulic Variable 

_ Pumps 4 Speed 
and Hydraul 
Motors : Transms 











U.S. AXLE has long been famous for custom-made preci- 
sion shafts, machined from finest alloy steels. Now, with 
the addition of new shot peening equipment, U. S. 
“Custom-Engineered” Shafts can be made up to 5 times 


tougher, for extra advantages in every type of product. 


AXLE SHAFTS 


LIGHTER WEIGHT 
Extra strength permits using shafts of smaller for every application 


diameter, reducing weight. 

LONGER LIFE 

In actual torsion tests, U. S. shot peened shafts 
outlasted unpeened shafts approximately 5 to 1! 


* This illustrated 
RLD Ty 5 

t wo RNS Lt folder will show 

¥ ON U. S$. AX you why U. S. AXLE 


is your best source for precision-made special 


ot 


shaf. i. Write for your copy today 


Fora prompt quotation ona U.S Custom 


rue US AxLE COMPANY, INC. Engineered” Shafi, to meet your needs, send 


us your blueprints and specifications 
Since 1920 « Pottstown, Pennsylvania 


Product Engine 








ovind application, 


ir +e 
¢ _— ir 
°"ditioning and © 


You will boost sales by teaming your product with Lamb Electric 
Super Shaded Pole Motors. They will give your product the motor 
advantages of long life, quiet operation, high operating efficiency, and 
lasting good appearance. 


Behind Lamb Electric Super Shaded Pole Motors is our 40 years’ 
experience working with manufacturers of household appliances, 
such as food mixers, sewing machines, floor polishers and vacuum wT 
cleaners .. . experience that has resulted in these 10 features: ’ 

Anchored laminations, ample back iron, 


®©“UNI-SPUN” STATOR FRAME for maximum rigidity strong pole tips mean core rigidity, better 

*FORMVAR INSULATED WIRE WINDINGS for high strength and FS Se 
insulation resistance 

*“AL-SPUN” ALUMINUM ROTOR CAGE for maximum conductivity 

® DIE-CAST END FRAMES .. . sturdy, lightweight, corrosion-resistant 

*® BEARINGS widely spaced, amply dimensioned 

*® AMPLE OIL RESERVOIR .. . positive oil circulation 


*® SHAFT precision ground to controlled surface finish 
® MOUNTING absorbs vibration 


* ADVANCED DESIGN, quality materials, and up-to-date manufacturing 


a0 on 
methods 


“Al N'A MINUM ROTOR CAGE 
e , : Heat-treated for lowest rotor losses. In- 
FINISH ... moisture and abrasion-resistant tegral cooling fan and vented core 

i 3 ° 


Dynamically balanced. 


rractionat Horserower MOTORS 
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FLASH DRAINAGE! 


WOVEN WIRE CONVEYOR BELTS 
permit continuous washing, degreasing, quenching 


Open mesh construction permits rapid drainage of process solutions, 
moving belt eliminates batch handling to provide continuous pickling, 
quenching, tempering, washing, degreasing. All-metal belt resists corro- 
sion even under the most severe conditions 

In continuous heat treating installations Cambridge Woven Wire Con- 
veyor Belts are impervious to damage at temperatures up to 2100°F. 
They have no seams, lacers or fasteners to wear more rapidly than the 
body of the belt . . . no localized weakening. Open mesh construction lets 
heat and gases circulate freely all around the work for uniform treatment. 


No matter how you look at it, CAMBRIDGE Woven Wire Conveyor 
Belts are invaluable aids to AUTOMATION . . . eliminate profit-stealing 
batch and hand operations. They are made in any size, mesh or weave, 
and from any metal or alloy. Special raised edges: or cross-mounted 
flights are available to hold your product during movement. 


Here's how a Cam- Call in your Cambridge Field 

» bridge belt permits 
CONTINUOUS cut processing costs by contix 
WASHING. Stamp- } CeSsing oes 8 OY aieieehbe 
ing and drawing ous operation. You can rely on 
compounds, andme- his advice. Write direct or look 
tallic particles are 
washed through 
open mesh. 


Engineer to discuss how you can 


under ‘Belting, Mechanical” in 


your classified telephone book 


ASK FOR FREE 130-PAGE REFERENCE 
MANUAL illustrating and describing 
woven wire conveyor belts. Gives mesh 
specifications, design information and 
metallurgical data. 


metat {11 SPECIAL DEPARTMENT P, 
CONVEYOR+—+—+ METAL CAMBRIDGE 1 
388) TTT FABRICATIONS MARYLAND 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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Catalogs and Bulletins continued 


manent mold castings, hammer forg 


ings and heat-treated and machined 

parts WW Alloys, Inc., 1i714 

Cloverdale Ave., Detroit 4, Mich 
Circle 123, inside back cover 


Vibration Mountings—Catalog SS-55, 
+ pp, describes construction details 
methods of damping excursion, con 
trolling sway and thrust, load capaci 
ties and dimension tables. T. R. Finn 
& Co., Inc., 200 Central Ave., Haw 
thorne, N. J] 


Circle 124, inside back cover 


Counters and Actuators—Catalog | 
100, S pp, shows line of electrically 
operated counters with count life rat 
ings from 200 million to 3 million 
Production Instrument Co., 702-10 
W. Jackson Blvd., Chicago 6, II 


Circle 125, inside back cover 


Magnetic Clutches and Brakes—Cata 
log 955, 8 pp, covers line of miniature 
magnetic clutches and brakes. Dial 
Products Co., 9 Ave. E., Bayonne, 
N. J 


Circle 126, inside back cover 


Beryllium Products—Product directory 
20 pp, lists and describes the char 
icteristics of the company’s line of 
beryllium copper, beryllium aluminum 
ind beryllium nickel alloys; of beryl 
lium metal and beryllium oxide; of 
wrought, forged and cast beryllium 
copper alloys, beryllium copper safety 


tools. Beryllium Corp., Reading, Pa 


Circle 127, inside back cover 


Hard-Surfacing—Data sheets describe 
line of hard surfacing alloy-filled tubes 


Coast Metals, Inc., Little Ferry, N. ] 


Circle 128, inside back cover 


Indicator Lights—Brochure L-200, 4 
pp, describes oiltightness, dusttight 
ness, omnidirectional light spread 
Diallight Corp., 60 Stewart Ave 
Brooklyn 37, N. Y. 

Circle 129, inside back cover 


2-55, 11] 


pp, describes line of packless joints 


Expansion Joints—Catalog | 


used for flexible piping connections 
lr. R. Finn & Co., Inc., 200 Central 
Ave., Hawthorne, N. J 

Circle 130, inside back cover 


Rigid PVC Pipe—Bulletin 24, 28 pp, 
describes pipe in sizes ranging from 


(Continued on page 319) 
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Catalogs and Bulletins continued 


4 to 6 ID National Tube Div 
United State Steel (¢ IT] : \\ 
liam Penn PI., Pittsburgh 30, Pa 


Circle 131, inside back cover 


Control Transformers—Catalog 


g GED 

2767, 32 pp, includes autotransform 
ers, machine tool transformers, and 
special application model General 
Electric Co., Schenectady 5, N. ¥ 

Circle 132, inside back cover 
Stainless Fasteners—Data book, 52 pp, 
includes illustrations, thread and size 
specifications, and availability in a 
variety of corrosion resistant metals of 
forty basic fastening devices 
neering data relating to the 
position, properties, applications, and 
weights of stainless steels is also pro 
vided. Allmetal Screw Products Co., 
Inc., Garden City, N. ¥ 


Circle 133, inside back cover 


Sound—Bulletin 120, 34 pp. Fourth 
printing of this publication discusses 
sound, phenomena, theory of sound 
ind some enginering aspects. Burgess 
Manning Co., Libertyville, III 

Circle 134, inside back cover 


Hydraulic Equipment—Catalog de 
scribes pumps, rams, valves. Donnell 
Hydraulic Co., Marengo, III 


Circle 135, inside back cover 


Hydraulic Equipment—Catalog, 14 pp, 
explains basic purposes of hydraulic 
horsepower, ind has a chart showing 
component parts needed for produc 
ing and controlling hydraulic power 
Char-Lynn Co., 2843-26 Ave. S., 
Minneapolis, Minn 


Circle 136, inside back cover 


Numerical Indicator—Folder, 4 pp, 


describes device for reporting values 
of rapidly changing variables. Streeter 
Amet Co., 4101 Ravenswood Ave., 
Chicago 13, Il] 


Circle 137, inside back cover 


Rotary Stepping Switches—Booklet, 8 
pp describes line of switches for self 
interrupted or impulse-interrupted op 
eration Automatic Electric Sales 
Corp., 1033 W. Van Buren St., Chi 
cago 7, Ill 


Circle 138, inside back cover 


Relays—Booklet, 1] pp, describes line 
of telephone-type, a-c and d-c relays 


(Continued on page 320) 
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FOR HIGH STRENGTH AND EXCEPTIONAL 
PERFORMANCE these alloy iron mandrels have been 
centrifugally cast by Shenango. The Shenango centrifugal 
process always assures superior physical proy 
freedom from blow holes, sand l 
hidden defects. Next t 
assemblies, large or 
non-ferrous, try She f 

avoid trouble! Writ 
Shenango-Penn Mold 
Division, Dover, Ohic 


CENTRIFUGAL 
CASTINGS 


COPPER, TIN, LEAD, ZINC BRONZES + MONEL METAL 


ALUMINUM AND MANGANESE BRONZES + NI-RESIST «+ MEEHANITE METAL 





The Cramer line of running time 


meters and time totalizers — a 
offers a complete selection — 
for measuring and accumulating = 


time intervals, from the hundredth — 


part of a second to hours. 


A variety of types—reset 

or non-reset .. . meter mounted 
or portable . . . drum or dial 
counters—are available to 

meet your exact requirements, and 
all are driven by the precision- 
built, high torque Cramer 
synchronous motor, 

Whether used for research, 
preventive maintenance, or 
recording operating characteristics 
of a machine or system, 

you'll find a Cramer time totalizer 
ideal for the job. 


¥ 


Pi 


Write for Bulletin PB-610, 


RUNNING 
TIME 
METERS 


Type 640B 


Portable reset type 


Precision totalizer 


Type 630E 


Flush panel mounted 


Type 640E 


Fully enclosed, 
with reset wheel 


MBROOK, CONNECTICUT 
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Automatic Electric Sales Corp., 1033 
W. Van Buren St., Chicago 7, Ill 
Circle 139, inside back cover 


Relays—Data book, 38 pp, describes 
ic and d-c relays, switches and lever, 
turn and push keys. C. P. Clare & 
Co., 3101 W. Pratt Blvd., Chicago 
+5, Ill 

Circle 140, inside back cover 


Pressure Ratio Indicator—Bulletin 361, 
+ pp, gives specifications and chat 
icteristics of pressure ratio indicating 
system Norden-Ketay Corp., 99 
Park Ave., New York 16, N. ¥ 


Circle 141, inside back cover 


hp Motors—Catalog 54-A, 6 pp, 
describes universal, d-c, shaded pole, 
nduction motors. Howard Industries, 
Inc., Racine, Wis 


Circle 142, inside back cover 


Limit Switch—Folder, + pp, describes 
hermetically sealed switch available 
vith contact arrangements up to dou 
ble-pole double-throw. Electro-Snap 
Switch and Mfg. Co., 4218 W. Lake 
St., Chicago 24, II] 


Circle 143, inside back cover 


One-Way Impulse Switch—Folder, 4 
pp, describes high capacity basic 
switch in die-cast case having integral 
linear actuator. Electro-Snap Switch 
& Mfg. Co., 4220 W. Lake St., 
Chicago 24, III 


Circle 144, inside back cover 


Electrical Connectors—Catalog A4, 80 
pp, describes line of connectors for 
power, signal and control circuits 
American Phenolic Corp., 1830 S$ 
54 Ave., Chicago 50, Ill 


Circle 145, inside back cover 


I'wo-Hand Clutch Controls—Catalog 
65, 11 pp, describes line of safety con 
trols for production equipment such 
various kinds of presses Micro 

Switch, | reeport, Il. 
Circle 146, inside back cover 


Potentiometers—Booklet, 19 pp, de 
cribes line of precision, linear potenti 
ometers, counting dials, motors. 
George W. Borg Corp., 120 S. Main 
St., Janesville, Wis 


Circle 147, inside back cover 


Analog-to-Digital Converter—Catalog 
58-10, 15 pp, describes data handling 


(Continued on page 324) 
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NMcLouth 


STAINCESS 


Steel 


for automobiles 


The beautiful bright molding and trim that style 
uur car are made of non-corrosive, easy to clean 


s Steel. Designers of automobiles and hundreds 


products specily Stainless Steel 


} 
luable properties 


product you make t day il 


McLouty Stee. Corporation 


Detroit, Michigan 


MANUFACTURERS OF STAINLESS AND CARBON STEELS 





dvantages 


of Worm Gearing 


By J. E. GurzwiLLer 


Assistant Chief Engineer, Worm Gearing Department 


De Laval Steam Turbine Company 


Interchangeability—The De Laval Steam Turbine Company 


was one of the first, if not the very first, manufacturer of 


heavy duty machinery to build worm gearing with inter- 


changeable parts manufactured under limit gage control. 


Thus, worm and gear sets of like center distances but of 
different ratios can be readily interchanged if revision of 


speeds becomes necessary. Standard parts are always avail- 
able for maintenance. 

High Shock Load Capacity—The worm gear tooth form is 
such that the gear teeth are under a crushing, rather than a 
bending load. For this reason extremely high momentary 
and shock loads, damaging to many forms of gearing, can be 
successfully withstood. High momentary overloads seldom 
cause failure, as worm gear ratings are figured on the wear 


resistance of the gear teeth. 





Standard 142° involute 
spur gear tooth 
and old time 


worm tooth. 








20° stub gear tooth. 








De Laval 

Worm Gear Tooth. 
Note, line of pressure 
falls inside 


base of tooth. 











Long Life—Bronze gear teeth maintain their correct form 
due to the regenerating action of the hardened steel worm, 
which retains its original shape throughout years of wear. 
A worm gear drive actually improves with service. This fact 
is peculiar to worm gearing and contributes to its recognized 
long life. 

Smooth, Quiet Power—De Laval worm gearing transmits 
power by a continuous shockless action. Three or more 
teeth are in contact at all times, giving an even flow of 
torque and uniform angular velocity and eliminating vibra- 
tion, pulsation, chatter and customary gear noises. 
Compact Right Angle Drive—The use of worm gearing makes 
a neat, closely coupled, compact drive, with the motor 
shaft at right angles to that of the driven machine. 

Larger Gear Ratios Simplify Design—Worm gearing offers 
larger ratios of speed reduction in a single compact set, 
another space-saving feature for the design engineer. The 
larger gear ratios obtainable in a single worm and gear set 
reduce the number of moving parts required. 

Safety and Ease of Maintenance—The small number of 
moving parts in a worm gear drive may be readily enclosed, 
thus avoiding the hazard of exposed moving parts. Assuming 
proper lubrication, worm gearing operates with minimum 


attention, even under the most adverse conditions. 


Reference Manual On Worm Gear Sets 


Design engineers will find this new 

catalog a helpful working tool 

in the selection of worm gear sets. 

It contains examples of how to 

select worm gearings, worm and 

gear data, standard worm mounting 

dimensions, horsepower ratings, 

data on shaft stresses as well as 

other information. 

Write on your business letterhead for Catalog 5000 to 
De Laval Steam Turbine Company, 801 Nottingham Way, 


Trenton 2, New Jersey. — 
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Engineers, Draftsmen, Blueprinters report 


8 big savings with 


Kodagraph 


Autopositive Paper 


7 


PRovelationsss Kodagraph Autopositive Paper, which 
produces positive photographic intermediates without 
a negative step or dark room handling, brings these 
savings to drafting rooms large and small. 


1. Protects original drawings. Low-cost Autopositive Paper 
intermediates are used instead of valuable originals in print- 


making, reterence mailing and making revisions. 


2. Reclaims drawings which are old, worn, or soiled. Repro- 
ducing them on Autopositive Paper cleans up backgrounds, 


strengthens line detail . . . eliminates redrafting. 


3. Improves legibility of prints. Blueprints or direct-process 
prints made from Autopositive Paper intermediates are 
consistently easier to read than prints made from original 


drawings 


4. Reproduces “unprintable” originals. When extra copies 
are needed of blueprints, drawings on opaque stock, two- 
sided originals, and other “unprintables,” just reproduce 
them on Autopositive Paper and you have your printmaking 
masters 


5. Speeds revisions of drawings. A popular short cut is to 
cut out or eradicate detail on an Autopositive Paper inter- 
mediate . .. and then add the new detail to this print or one 


made from it. 


6. Eliminates redrafting standard component designs. From 
a file of standard component designs made on Kodagraph 
Autopositive Film, select the ones needed and attach to 
drawing form with translucent tape. Then reproduce on 
Autopositive Paper, add new detail and the job is done. 


7. Simplifies print distribution. Instead of shipping bundles 
of production prints, send Autopositive Paper intermediates 
Mailing costs are saved. Required number of prints can be 
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intermediates 


made at other end. No overstock 

short of prints 

8. Provides photo-lasting copies. Aut 

mediates, with dense black photograp 

lucent white paper base, will not tur: lk or become 
brittle in the files; will produce sh prints wher 

evel needed. 

New illustrated booklet gives full story on Kodagraph 
Autopositive Paper which you, or youl local blue 

printer, can process readily with existing printmaking 
equipment and standard photographic processing 


Kodagraph 
Reproduction Materials 


["———— MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 
Graphic Reproduction Divisi R 
Gentlemen: Please send me tr 
booklet on Kodagraph Reprod 


Name 


Company 





IN THE BOEING B-47 BOMBER: Catalogs and Bulletins continued 
Magnesium Assemblies Made by B&P ind reduction device. Fischer & 


Porter Co., Hatboro, Pa 
Circle 148, inside back cover 


Electro-Mechanical Integrator—Bulle 
tin, 2 pp, describes velocity servo 
package used for control of motor 
speeds Feedback Controls, Inc 

1332 N. Henry St., Alexandria, Va 


Circle 149, inside back cover 


Lattice Mountings—Bulletin 701, 4 pp, 
illustrates mounting in use on a Vi 
brating screen, foundry shakeout and 
heavy motor-generator A list of the 
idditional uses is included. Reference 
table contains dimension and capacity 
data Lord Mfg. Cx 1635 W. 12 
St., Erie, Pa 

Circle 150, inside back cover 











Tail cone and gun turret enclosure produces magnesium cases and 
are lied by B&P General c -nts for elec ics systems Counters—F old 4 pp, describes 
are supplied Dy < to Genera components tor electronics systems caer, PI ac l 
Electric Co.; smooth panel doors in the B-47 and many other batch counter, elapsed time meter 
made for Lockheed and Douglas’ military planes. Spencer Mfg. Co., 3253 N. Cicer 
B-47 production; and the inboard Write for folder describing | Ave.. Chicago 41. II 

. . “¥. . . ? “> ? 
and outboard jet pods for Bell B&P’s facilities for magnesium 
Aircraft Co. In addition, B&P and titanium work. 


1956 W. Fort St. Mechanical Tubing—Bulletin TB-3¢ 
BROOKS & PERKINS, INC.’ pesroit 16. Mich. 


Offices in New York, Washington, Los Angeles and Dallas 


Circle 151, inside back cover 


+ pp, describes carbon, alloy and stain 
ss steel tubing. Babcock & Wilcox 

Co., Beaver Falls, Pa 
Circle 152, inside back cover 


} 





Another of the Reasons Behind Brad Foote Quality— | PVC Pipe and Fittings—Folders, 4 


pp each, describes mechanical, ther 


mal, electrical and other desirable 

, properties of two plastic compounds 
Alpha Plastics, Inc., 15 Northfield 
Road, West Orange, N. J 


Circle 153, inside back cover 


© 99% of gear drawings do not specify tooth spacing. For 
most applications, industry generally believes that compe- ; _ 
tent gear manufacturers, working by standard aGMa prac- Steel Reels—Catalog ( , , 
tices, will produce gears within the limitations required for . scribes reels made for air hose, belts, 
easy assembly and good load transmission. cables. Gleason Reel Corp., 740 N 

e Occasionally, however, on very precise jobs you may : Plankinton Ave., Milwaukee 3, Wis 
find it necessary to specify extreme accuracy of tooth spac- i s Circle 154, inside back cover 
ing and nonadjacent tooth spacing. Applications such as : 


radar mounts, timing mechanisms, indexing mechanisms —all Venturi Tubes and Nozzles—Bulletin 


100, 4 pp. Data on advantages, con 
struction and installation details, range 


may require closer tooth spacing tolerances than are ob- 

tainable with average equipment in the hands of regular 

gear manufacturers. : 
© BRAD FOOTE welcomes precision jobs like these. We can of sizes and specifications is given 

add to highly specialized equipment specific experience in * on Rte. ' Simplex Valve & Meter Co., 7 | 

meeting this, as well as many other demanding requirements | - te __ P Orange St., Lancaster, Pa 

for special gear production. ; ¥ ; Circle 155, inside back cover 
e Prove to yourselves the savings that BRAD FOOTE quality ¥ 


can mean. Let us quote on the gear requirements for your Hose Couplings Data sheet. 4 pp has 


next program. BRAD FOOTE MAKES ALL TYPES OF GEARS— 


specifications and recommended uses 
IN A COMPLETE RANGE OF STYLES AND SIZES 


B. F,. Goodrich Co., Akron, Ohio 


Brap | Telos a3 GEAR ORKS, Inc, Circle 156, inside back cover 


1309 South Cice Avenue - cero 5 


Bishop 2-1070 - Olyme 7700 - TWX -CIC-285¢ Speed Controls—Booklet, 7 pp, de 
AMERICAN GEAR & MPG. CO PITTSBURGH GEAR COMPANY . 


subsidiaries ribes automatic speed control for 


emont, | Phone Lemont 92 Prone jing 1-4 t 


(Continued on page 325) 
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continued 


electronic, i hydraulic 
mechanical ippl ion Link-Belt 
( 307 N Chicago 
1, i 


Circle 157, inside back cover 


Machine Tool Clutches—Bulletin 134 
B, 12 pp, describes type and dry 
I'win D Clutch 

Wi 


Circle 158, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 


made on company letterheads 


Rubber Rolls—Har 


; 


Quick-Connect, Disconnect Coupling 
Bullet | + | lescribes uses 
n struct Snap-Tite, Inc., 


Thermistors—Data | pp, gives 
nist ) ting char- 
ind en 


Engineering 


Nickel Silver 
( + 


nt I per | ind 
tri Waterbury 
Rolling M Vat ry, Conn 


Alloy Wire, Ribbon, Strip—Handbook, 
50 pp nickel »yper, stain 
i igh tem 


‘ ppli 


Potentiometers | paper 

9 pp. What happens to the operating 
characteristi pl m potenti 
ometer during its working life is the 


Meridian 





MISTER-YOU BUY 
COST SAVINGS 
WHEN YOU BUY 
EASY-FLO AND 

SU-FOS 


You buy savings in metal joining time, labor and 
materials when you purchase these tried-and-proved 
low-temperature silver brazing alloys. That's 
because their low flow points, 
exceptional fluidity and silver 
content combine to make brazing 
a surprisingly fast, simple 
economical operation. 


mo 


This is particularly true when you use 
EASY-FLO and SIL-FOS with a 
setup that “automationizes” the 
actual brazing. 


Here’s a typical example... 


Photos and data courtesy a4 Industries, inc , Rochester, 


*IT TAKES ONLY 4 SECONDS 


with EASY-FLO 45, to make an oil and air-tight 
braze of a threaded spud into the cover of the 
pressure switch which is part of the Studebaker anti- 
creep “hill holding” device. Operator merely 

sets covers on holders on an endless chain, and places 
in each cover a spud with a ring of EASY-FLO 45 
preplaced. Assemblies pass through an induction 
heating coil 14 a minute. 

Expert brazing production know-how is always 

at the call of every EASY-FLO and SIL-FOS 

user without obligation. 


THIS EASY-FLO 45 
RING DOES IT! 


WRITE FOR THE “AUTHORIZED DISTRIBUTOR LIST” 


and get prompt supply from the nearest one. 


FOR EASY-FLO AND SIL-FOS FACTS IN PRINT... 


write today for a copy of Bulletin 20. 


= HANDY & HARMAN 


me General Offices: 82 Fulton St., Kew York 38, M. ¥. 
DISTRIBUTORS MM PRINCIPAL CITIES 








THOMAS «tr: 
FLEXIBLE COUPLINGS 


to 
for Power Transmission 
avoid Costly Shut-Downs 


Distinctive Advantages of 
THOMAS FLEXIBLE COUPLINGS 

@ NO MAINTENANCE 

@ NO LUBRICATION 

@ NO BACKLASH 

@ NO WEARING PARTS 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 


SI 


ee | | 
Thomas Couplings 
have a wide range 
of speeds, 
horsepower and 
shaft sizes, 
with new types 
available for extra 
high speed 
applications. 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


— Write for our new 
—— Engineering Cataleg No. 51 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Ad Libbing by the Editor 


month I described how Pro 
Hunter Wily 
manufacturing the 


Last 


fessor James got into 
the business of 
Big Bang cannons. This was a rela 
tively simple toy that performed with 
great realism, including 
Now I will tell some of the 


Wily did in building 


bang 
things that Mr. 
his business 
One element of the Big Bang can 
non was the ammunition chest which 
was a cube shaped box with a circular 
hole in the top into which a cover 
fitted. The in the casting was 
cored and it was necessary to ream it 
It aggravated Hunt Wily tremen 
dously to find that after the hole had 
usual 


hole 


been reamed, in the manner, 
much time was consumed in getting 
rid of the chips that had fallen into 
the box during the reaming operation 

Being a highly methodical man and 
having no patience with wastefulness, 
Hunt Wily went to Philadelphia to 
seek 


which might ream the boxes, 


a possible automatic machine 
holding 
them upside down so that the chips 
fall out of their own 
He was unable to find such a machine 
One manufacturer offered to design 
ind build one but the price was far 
greater than Hunt could afford to pay 
in those early stages of his business. 
As he told me some time later, he 
was riding the train back to Bethle 
hem wondering how he could avoid 
the wasteful operation of shaking or 
blowing the chips out of the ammuni 
tion chest. It then suddenly dawned 
upon him that to ream the hole with 
the ammunition chest in an upside 


would accord 


a flash and a 


ill he had to do was te 


press 


dow n position, 
drill 
leaving 


turn his 
So after 
ff in a lumber yard and 
+ x 4 studs. With these he 
radle to hold his drill press 
down. The hand operated feed now 
feed He 
clamped a slotted piece to the tabk 
is that 
the ammunition chest would slide 
When he had finished, it 
was merely necessary for the operator 
to work his foot up and 
feed the castings into the 


upside down 
the train he stopped 
ordered son 
built a 
upside 


became a foot operated 


the slot being of such dimensio1 
through. 


down and 
fixture, an 
illowing 


it the 


1utomatic stop mechanism 
the reamed casting to fall out 
other end of the slot 

This ingenuity was typical of the 
operation of Hunt Wily’s Big Bang 
Cannon Works 
it irked time his 
had to go to the furnace room to stoke 
So Hunt Wiley 
automatic stoker, or perhaps it was 
in oil boiler. 


As another example, 


him every janitor 


the fire. put in an 


he final operation in his plant was 
the packaging of the Big Bang Can 
non. He had purchased a machine 
which formed the paper boxes auto 
matically and likewise made the cov 
ers. But it was necessary for a boy 
to carry these cardboard boxes to the 
where the 
packed into them. The factory for 
merly had been a residence house and 
had the conventional stair well. So 
Mr. Wily put the box making ma 
chine in the attic at the top of the 
stair well and the machine 


benches cannons were 


automat 


(Continued on page 328) 


Product Engineering — January, 1956 





Colson cures . 


barrel-truck fatigue with 
STRONGER BACKBONE FROM OSTUCO 


First experimental models of Colson Corpora 
tion’s barrel and drum handling truck strained, 
twisted and snapped under loads below their 
intended 1,000 pound capacity. Failures in- 
creased when the Elyria, Ohio, manufacture 
tested trucks with heavy loads over rough 
surfaces. 
Tracing trouble to the “Backbone” (the truck’s 
main structural member), Colson and Ostuco 
, came up with a 1 


engineers got together 
square formed seamless tube to solve the 
7, the redesigned 


fatigue problem. Since 1947 
< Colson 


drum handling truck has been serving 
... and above 


customers, handling loads up to 
its capacity. Successful? Colson has yet to 


hear of one failure. 








Unique Single-Source Service at OsTUCcO eliminates 

- - . another reason OHIO SEAMLESS TUBE DIVISION 

of Copperweld Steel Company « SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 


interplant shipment and error 
why your product can be improved when components 

SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Pork 
AND * DAYTON * DENVER * DETROIT (Ferndale 


CLEVEL 

HOUSTON © LOS ANGELES (Beverly Hills) * MOLINE 

NEW YORK © NORTH KANSAS CITY © PHILADELPHIA 

PITTSBURGH * RICHMOND * ROCHESTER * ST. LOUIS 

ST. PAUL © SALT LAKE CITY © SEATTLE * TULSA * WICHITA 
iTo 


CANADA, RAILWAY & POWER ENGR. CORP., 
EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 


SEAMLESS AND ELECTRIC WELDED STEEL TUBING 
17 Liberty Street, New York 6, Now York 


are made from 


—Fabricating and Forging 
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Better Machine Lubrication Simplified 


Norgren Announces the Only Complete Line 
of Aerosol Lubricators 


. . . Now, MICRO-FOG Lubricators are available 
for 32, 200, 300, and 1000 Bearing Inch Requirements 


The Norgren MICO-FOG principle has made 
practical the application of oil-fog 
lubrication to large machine tools, lubri- 
cating bearings, gears, chains, and other 
machine parts which always before have 
been lubricated by splash systems, force 
feed systems and other methods. Today, 
Norgren MICRO-FOG Lubricators are 
providing lubrication for large and small 
machines in many types of industry. 


Norcren MICRO-FOG Tecrnique 


1) ue Premaee micro FOG « “ 
in? ma 4 


ATMO SPwERE 


What is Norgren MICRO-FOG? 


Norgren MICRO-FOG is an air-borne 
suspension of extremely small oil particles 
(.00007874” or less in diameter). Because 
the oil particles are so small, they can be 
conveyed long distances through complex 
piping systems without reclassifying and 
flooding the lines with oil —a condition 
heretofore not possible with conventional 
oil-fog systems. 


How is Norgren MICRO-FOG formed? 


Air passing through the venturi section of 
a Norgren MICRO-FOG Lubricator creates a 
pressure differential that draws oil from 
the reservoir. The oil is allowed to flow at 
a controlled rate into the venturi section. 


SIGHT FEED 
DOME 


ae Fi 


OIL 


RESERVOIR 


A 


The venturi creates an oil fog, discharging 
it into the upper regions of the oil 
reservoir. The heavier particles of oil 
return to the oil supply. Only the finer 
particles of 2 microns (.00007874”) or less 
are carried into the air line. 


360° VISIBILITY 
OF OIL FLOW 


CONTROLS AND 
FILLER PLUGS 
EQUALLY ACCESSIBLE 
FROM BOTH SIDES 


OIL 
SUPPLY 
VISIBLE 








Model S3406-8S 
300 BEARING INCH CAPACITY 
Now—A Lubricator for every 
requirement 


New models of MICRO-FOG Lubricators, 
having 200 and 300 bearing inch capacities, 
are now being manufactured by Norgren. 
These are in addition to the 32 and 1000 
bearing inch capacity lubricators already in 
the Norgren line. The range of bearing 
inch capacities given by these models means 
that you can select a lubricator that will 
provide the most efficient lubrication 
for the job. 


For complete information about Norgren 
MICRO-FOG Lubriation, call your nearby 
Norgren Representative listed in your 
telephone directory — or WRITE FOR NEW 
No. 700 CATALOG. 


C. A. Norgren Co. 


3428 So. Elati, Englewood, Colo. 
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ABSTRACTS 





New NEMA Standards 
Abstracted from a paper “New NEMA 
Standards For D-c Motors and Gener- 
ators”, by J. F. Davis, Member AIEE, 
General Electric Co., Erie, Pa.; presented 
at AIEE Fall General Meeting, Oct. 3-7, 
1955, Chicago, IIL. 
A complete revamping of NEMA 
standards pertaining to d-c motors and 
generators has been made to bring 
these standards in line with the mod- 
ern usage of these machines. The new 
“Suggested Standards for Future De- 
sign” should enable manufacturers of 
industrial d-c motors and generators to 
make smaller, lighter, and faster-re- 
sponding machines with a much 
higher degree of standardization than 
under the previous standards. This 
paper describes the new standards for 
integral-horsepower motors up to 200 
hp and generators up to 150 kw, given 
in NEMA Standards Publication No 
MG1-1955, and tells how and why 
they were developed 

As a typical example of surveys 
made recently, one by the General 
Electric Co. showed that on all re 
cent applications of general purpos« 
d-c motors, approximately 90 per cent 
were used on adjustable-voltage svs 
tems. Very few plants which still 
have a constant-voltage d-c bus are 
extending these svstems or installing 
new ones. Of the motors used on 
constant potential systems, approxi 
mately 80 per cent were . adjustable 
speed motors and 20 per cent were 
constant-speed motors. Therefore, less 
than 5 per cent of the recently pur 
chased general-purpose d-c motors ran 
at a single speed. A large proportion 
of the adjustable-voltage drives had 
only one motor operating off the gen- 
erator which powered it 

For industrial d-c motors, a new 
definition has been adopted as a 
NEM<A standard which reads: “An in- 
dustrial d-c motor is a d-c dripproof 
motor having a continuous rating and 
designed, listed and offered in stand- 
ard ratings with standard operating 
characteristics and mechanical con- 
struction for use under usual service 
conditions without restriction to a 
particular application or type of ap 
plication.” 

One of the significant features of 

(Continued on page 333) 
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3 New Norgren Air Line Filters 


REDUCE WEAR 
ON AIR-POWERED FQUIPMENT 


New Sizes of Automatic-Drain 
Filters Added to Norgren Line 


Automatic-drain filters for use with 4” 
and 1” air lines are now being manufactured 
by Norgren in addition to their present 
models for use with 4%", %” and 4” air 
lines. Three filter elements are available— 
of 74, 64, and 25 microns. 

Norgren Automatic-Drain Air Line Filters 
filter oil, corrosive moisture, abrasive pipe 
scale, rust and other solids from compressed 
air. A float controlled, pilot operated drain 
mechanism, operating under constant or 
fluctuating line pressures with or without 
air flow, automatically drains collected 
liquids. For trouble-free operation and 
reduced wear, the solids are prevented from 
entering the drain mechanism. 


New Metal Bowl Filter 
for higher temperatures 
and pressures 


A new model replaceable metal bowl 
air line filter has been added to the Norgren 
line. The metal bow! allows the filter to be 
used at temperatures from —40° to 300° F. 
and at pressures ranging up to 250 psi. 

These filters are designed to create a 
strong centrifugal force that “wrings” a high 
percentage of moisture and oil from the air. 
A baffle traps liquids and solids in the Quiet 
Zone in the bottom of the bowl and prevents 
them from re-entering the air line. Three 
filter elements are available—of 74, 64, and 
25 microns. 


New, Better,Low Cost Filter 


Norgren is now manufacturing a new, 
low cost filter for applications where the 
removal of solids from the air is of primary 
importance. The replaceable bowl can easily 
be removed for cleaning or it can quickly be 
replaced if accidently damaged in use. 

The filter part of the unit, a reinforced 
200 mesh Monel wire screen or sintered 
metal filters of 64 and 25 microns, is easily 
removed for cleaning without removing the 
entire unit from the air line. There are no 
moving parts to wear out and the filter 
functions with a minimum of pressure drop. 


There isa Norgren AIR LINE FILTER 


For compete information about Norgren 
Air Line Filters, phone your nearby 
Norgren Representative listed in your 
telephone directory—or WRITE FOR NEW 
No. 700 


3428 So. Elati, Englewood, Colo. 


¥ 
y 


Series 11,200 
Wet Sw. 


Pipe Sizes 
Series 12,200N 
yy", ¥%" Pipe Sizes 


Series 30AD 
Y%", %" Pipe Sizes 


for every air line need. 


CATALOG 


PRESSURE REGULATORS © AIR LINE FILTERS * LUBRICATORS * AIR CONTROL VALVES 








Road markers by 
Plastic Engineering Inc., Cleveland 2, Ohio 


iis bright red molded road marker makes good use of t 
' 


hness of Baketire Brand Vinyl Elastomeri 
; I] ? y } tre tr cy 


nt. The 


available. These materials are faithful to mold details and 


provide high surface gloss 


Vacuum tube bases molded by 
Sylvania Electric Products Company, W 


KEL LTE 


TRADE-MARK 


GREATEST VARIETY, LARGEST RESOURCES 
FOR PLASTICS KEYED TO YOUR NEEDS 


Your product, its sales and profits in 
measure on the quality of ave 2a nie 


That's why so many molders and fabricators rely on 
Bakelite Company for their basic requirements. 
At this one source you can select plastics with 


Oe ee ee een tee 


of the large volume plastics. 

In addition, Bakelite Company engineers— 
backed by over 45 years of plastics research—ofter 
technical advice or assistance whenever you need it. 
If you have a problem in materials selection or proc- 
essing, talk it over with the Bakelite Company sales 
representative nearest you. Or write Dept. JI-145. 








Instrument case molded by Auburn Button Works, Inc., Cell cases molded 
vid Ww 


by Plastic Mold and Engineering Co., 
Auburn, N. Y., for Welch-Allyn, In Skaneateles Falls, N. Y Pr for S$ t : 


I Elmsford. N.Y 


e case for diagnostic instru 
of Baxetire Brand Polyethyl- 
nd the simulated alliga- 


tion. In ser 


Polyethyk g 

flexible, even at —70 degre ther advantages include 
perties, making it an especially 
important extrusion mate rial for wire and cable construction 


outstanding dielectric pr 


ss 


BAKELITE 


BRANO 


PLASTICS 


PHENOLICS - STYRENES - IMPACT STYRENES 
POLYETHYLENES - VINYLS - POLYESTERS 
EPOXIES 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (]4§ 30 East 42nd Street, New York 17, N.Y. 
In Canada : Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Baxexrre and the Trefoil Symbol are registered trade-marks of UCC 





lf you Need mote elbow toom... 


| 
| 
| 
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think of your Kaiser Aluminum 


You can convert profit-robbing storage space into room 
for production by using your Kaiser Aluminum Distrib- 
utor’s warehouse as your own. 


And look at these other benefits you get! 


By using his well-stocked warehouse, you can reduce 
your overhead through lower insurance and taxes, less 
accounting, less material damage and lower handiing 
costs. Because he cuts your aluminum to exact size and 
shape, you can cut down on unnecessary metal-working 


equipment and eliminate scrap handling. 

And your Kaiser Aluminum Distributor is geared to 
meet your emergency needs the minute you call! Be- 
cause of his wide experience in the metals field he can 
specify the exact type of aluminum your product re- 
quires. He can suggest methods of using aluminum more 
economically. He can supply you with small quantities 
for experimental work. 

All these services mean more profits for you because 
they lower your costs! 


Take advantage of the personalized service offered by your Kaiser Aluminum Distributor. Call him today! ——}) 


ike! 
532 


ee eo ee ed 
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ATLANTA, GEORGIA, Emerson 3451 
Warehouse Division, Atlantic Stee! Co 
BALTIMORE, MARYLAND, Peabody 2-7300 

Hill-Chase Steel Co. of Maryland 
BEAUMONT, TEXAS, Phone 4-2641 
Standard Brass & Mfg. Co 
BOSTON METROPOLITAN AREA 
Hawkridge Bros. Co., Hancock 6-5620 
L. E. Zurbach Steel Co., Monument 6-1400 
CHICAGO METROPOLITAN AREA 
Fullerton Stee! & Wire Co., Merrimac 7-2700 
Korhumel stee! & Aluminum Co 
Evanston, Illinois, Ambassador 2-6700 
Mivatile Mfg. Company, Hudson 8-2200 
Serves House Trailer Industry only 
CINCINNATI, OHIO, Wabash 1-4480 
Morrison-Drabner Stee! Co 
CLEVELAND, OHIO 
Copper & Brass Sales, Inc., Endicott 1-6757 
Nottingham Stee! & Aluminum Company 
Phone: Atlantic 1-5100 
DALLAS, TEXAS 
Delta Metals, Inc., Phone: Logan 7443 
Earle M. Jorgensen Co., Riverside 1761 
DAVENPORT, |OWA, Phone: 3-1895 
Nichols Wire & Aluminum Co 
DETROIT, MICHIGAN 
Copper & Brass Sales, Inc., Lorain 7-3380 
GRAND RAPIDS, MICHIGAN, Empire 1-6681 
Copper & Brass Sales, Inc 
HONOLULU, T. H., Phone: 5-2541 
Permanente Cement Co 
HOUSTON, TEXAS 
Earle M. Jorgensen Co., Orchard 1621 
Standard Brass & Mfg. Co., Capitol 5-6531 
INDIANAPOLIS, INDIANA 
Hubbel! Metals Inc., Phone: Walnut 5-926) 
F. H. Langsenkamp Company, Imperial 4321 
KANSAS CITY, MISSOURI, Baltimore 1-7760 
Hubbel! Metals Inc 
LOS ANGELES, CALIFORNIA 
Eureka Metals Supply Co., Mutual 7286 
Earle M. Jorgensen Co., Lorain 7-1122 
Reliance Steel Company, Adams 3-3193 
MEMPHIS, TENNESSEE 
Hubbel! Metals inc., Phone: 5-2676 
MIAMI, FLORIDA, Phone: 84-3165 — 84-2490 
Fullerton Metals Co 
MILWAUKEE, WISCONSIN, Evergreen 4-6000 
Korhumel Stee! & Aluminum Corp. of Wis 
MINNEAPOLIS, MINNESOTA, Geneva 2661 
Korhumel! Stee! & Aluminum Co 
NEW ORLEANS, LOUISIANA 
Orleans Stee! Products Co., Inc 
Phone: Raymond 2116 
Standard Brass & Mfg. Co., Audubon 1381 
NEW YORK METROPOLITAN AREA 
T. E. Conklin Brass & Copper Co., Inc 
Phone: Walker 5-7500 
A. R. Purdy Company, Inc., Lyndhurst, N. J 
Lyndhurst: Phone Webster 9-8100 
New York: Phone Chelsea 3-4455 
Newark: Phone Humboldt 2-5566 
OAKLAND, CALIFORNIA 
American Brass & Copper Co., Higate 4-2366 
Gilmore Stee! & Supply Co., Glencourt 1-1680 
Earle M. Jorgensen Co., Higate 4-2030 


Si LIDUIO 


PHILADELPHIA, PENNSYLVANIA 
Hill-Chase & Company, Inc., Delaware 6-5400 

PITTSBURGH, PENNSYLVANIA, Churchill 2-3000 
William M. Orr Co., Inc 

PORT ARTHUR, TEXAS, Phone: 5-9377 
Standard Brass & Mfg. Co 

PORTLAND, OREGON, Phone: Tuxedo 520! 
Eagle Metals Inc. of Oregon 

SAN FRANCISCO, CALIFORNIA 
Gilmore Stee! & Supply Co., Klondike 2-0511 

SEATTLE, WASHINGTON, Phone: Lander 9974 
Eagle Metals Company 

SHREVEPORT, LOUISIANA, Phone: 2-9483 
Stendard Brass & Mfg. Co 

SPOKANE, WASHINGTON, Keystone 0587 
Eagle Metals Company 

ST. LOUIS, MISSOURI, Phone: Franklin 1-0212 
Hubbell Metals Inc 

SYRACUSE, NEW YORK, Syracuse 72-6677 
A. R. Purdy Co., Inc 

TULSA, OKLAHOMA, Phone: 85-1511 
Earle M. Jorgensen Co 

WATERBURY, CONNECTICUT 
Hoawkridge Bros. Co., Plaza 6-812! 

WICHITA, KANSAS, Amburst 7-1208 
General Metals, Inc 
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the POWER 


you need 
in 1/q less space... 
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| CYLINDERS 
' TIE ROD-LESS : 


¢ air and hydraulic 
e meet JIC standards 


O-M's special interlocking mech- 
anism strips unnecessary bulk, does 
away with tie rods and out-sized end 
caps ... saves up to 4% the installation 
space required by conventional-type 
cylinders of the same bore 

This internal locking feature means 
less maintenance, too. O-M cylinders 
are easier to clean, inspect, remove, 
disasseinble and service, with no 
alignment problems in re-assembly. 
Available in complete range of sizes 
(1% to 8” beres), with standard, 2 to 1 
or oversize rods. All steel construction 
with bearing bronze. Completely in- 
terchangeable parts. Immediate de- 
livery on many sizes. 
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Write today for 
FREE CATALOG! 


MAIL COUPON NOW! 


ORTMAN-MILLER MACHINE COMPANY 
15 143rec Street, Hammond, Indiana 

Have representative call 

Send lotest catalog 
Name Position 
Conpony 
Address 
City Zone Stote 
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FORD INSTRUMENT 


solved one design problem by 


CASCADING RESOLVERS 
WITHOUT 


ISOLATION AMPLIFIERS 


To get around a problem that arises in almost every resolver application 
Ford engineers recently designed a computer which, among other 
things, employed a chain of cascaded resolvers to solve complex trig- 
onometric equations, without the use of isolation amplifiers. They 
solved such an equation as: 





Asin a cos ¢ + A cos asin b sin c + B cos b sine 


This was successfully done, without use of vacuum tubes or amplifiers 
in this circuit: 


Asin a sine + 
Acosasinbcosc + Bcosbcosc 








RES 











A sin o cos 





+ A cos a sin b sin ¢ + 8 cos b sinc 


Acosasinb 
+ Beosb 











A cos a cos b — Bsinb 





In view of the widespread use of resolvers to generate sine and 
cosine functions in modern electro-mechanical analogue computers, it 
is of great practical significance. Resolvers produced by the Ford Instru- 
ment Company have now reached such a high degree of precision, that 
it is possible to obtain, from an unloaded resolver (which accommodates 
a single angular quantity only), an accuracy to within less than one 
tenth of one percent. But most computing circuits call for the use of 
several resolvers, and once an ordinary resolver is loaded by another 
resolver, no matter how high its precision, the overall accuracy of the 
resolver cascade is seriously affected. 

The conventional method of avoiding this difficulty is to use an isola- 
tion amplifier for each resolver, so that the resolver continues to operate 
under no-load conditions regardless of the size of the cascade. The 
importance of cascading without amplifiers is readily appreciated if we 
realize that the isolation amplifier usually increases the cost of the equip- 
ment, more than doubles the size and generates many times more heat 
that must be dissipated to prevent breakdown of the components. Fur- 
thermore, the use of vacuum-tube amplifiers always raises the problem 
of tube ruggedness and reliability, and requires an additional source 
of d-c plate voltage. 

Have you problems which the engineers at Ford might solve by 


designing and manufacturing computers, controls or their elements? 
Write for further information. 


85 
FORD INSTRUMENT COMPANY 
| Division of Sperry Rand Corporation 
31-10 Thomson Ave., Long Island City 1, N. Y. 


Ford’s capabilities are among 
the finest in the country 


One of the Ford laboratories where a 
particular design project has called for 
careful study of resolvers and resolver 
cascading. Two of the engineers assigned 
to this project are here checking results. 
From this work will come one of the 
new, highly classified weapon systems 
for the armed forces. 


For accuracy and reliability—both vi- 
tally necessary in military instruments— 
experienced machinists must work to fine 
precision—in the order of .0005 of an 
inch. Here in one section of the shops 
of Ford Instrument Company, men are 
milling parts for an airborne computer. 


During the past year Ford Instrument 
Company has been busy working on 
many contracts for the U. S. Air Force 
and the U. S. Navy Bureau of Aeronau- 
tics, designing and manufacturing com- 
plex computers, controls and their 
components. For over forty years, Ford 
Instrument Company has devoted most 
of its efforts in working for the govern- 
ment to the many problems of weapon 
controls. 
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Dimensions apply to no-stroke assemblies. Pipe thread is American (National) “Dryseal. , 
are identical. All dimensions are given in inches. *Use bolts 1/16 smaller than “KK” Ceceen odd 


Broad selection of mountings and r — a ee ee ee ee ee oe = 


mounting combinations. Pressures u up LOGANSPORT MACHINE CO.. INC. 
to 150 psi air; up to 500 psi oi | 812 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
Logan FREE CATALOGS ON REQUEST & CD 100-1 AIR CYLINDERS 200-1 HYD. POWER UNITS 
YOUR DEPENDABLE (CD 100-3 AIR-DRAULIC CYLINDERS CYLINDERS 
SINGLE SOURCE FOR ALL YOUR C) 64 AIR VALVES CD) 200-3 750 SERIES HYD. 
CO 100-5 LOGANSOUARE CYLINDERS 
AIR AND HYDRAULIC EQUIPMENT 


CYLINDERS 200-4 HYD. VALVES 


O 100541 ULTRAMATION 200-5 FITTINGS 
MEMBER: Natl. Mach. Tool Builders’ 
Assn., Natl. Fluid Power Assn. 





OO 5! PRESSES 70-1 CHUCKS 
(2 FACTS OF LIFE ABC BOOKLET 
O 62 SURE-FLOW PUMPS }] CIRCUIT RIDER 


TO: 
NAME___ 


COMPANY 


ADDRESS 


PROPERLY DESIGNED — PROPERLY EQUIPPED , ; 
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DRIVE IT WITH A NEG’ATOR’ 
constant-force spring 





Ideal for use as a powerful, constant Think of how products can be im 
torque motor is the NEG’ATOR Spring, proved, problems solved with a lon 
the revolutionary constant-force running, constant-torque motor. Ar 
spring component which is giving iircraft designer with a critical 
design engineers new ideas counterbalance problem found out 
They’re using the NEG’ATOR Spring So did a manufacturer of self 
as a motor in two ways. A light retrieving, 50-foot, steel tapes 2 
torque motor is made by winding motion picture camera maker in 
the NEG’ATOR Spring around two engineer who developed a new pre- 
drums of unequal size. The tendency cision mechanical computor many 
of the material to recur! to its preset others with drive unit, long deflec- 
curvature around the smaller drum tion, and counterbalancing design 
imparts a constant output torque to problems 
the shaft of the larger (output) drum And, so will you when you get the 
A more powerful and efficient motor full story. Ask us for a copy of 
is made as shown above—by reverse Bulletin 310N, ““The Story 
bending the free end around the NEG’ATOR Spring.”’ We'll send it im- 
output drum. mediately without cost. 


g- 








fal -vem-iiel. 


rotelal be tahGaielget-mE_telalale| 


HUNTER SPRING COMPANY 
5 Spring Street, Lansdale, Pennsylvania 
near Philadelphia 


GS * @TAMPINGSB* TEST APPARATUS 





Abstracts continued 


lishing the new table of standard d-c 
generator ratings. The old tables had 
listed standard kilowatt ratings of 3, 
i, Se de ee Te Oe eh oe 

40. SO. 60. 75. 100. 125. 15 
200 kw. These are the same numbers 


s used in the motor horsepower ta 


i} 


bles, and had been arbitrarily chosen as 
1 reasonable series without considera 
tion of their most popular modern 
usage. This is, according to the sur 
veys, supplying power for adjustable 
voltage, d-c motor drives, usually a 
single motor. With this idea in mind, 
the power necessary to supply the 
standard d-c motor ratings was calcu 
lated, using typical values of motor 
efficiency. Also, the output available 
from standard a-c motors using typical 
generator efficiencies was calculated 
The values chosen were a compro 
mise between the theoretical values 
obtained by these two methods, and 
which fortunately satisfy both condi 
tions quite well. The 1.15 service 
factor of both the a-c motor and the 
d-c generator can take re of any 
of the small mismatches 

The standard speed ratings in the 
ld standards included all 50 and 
J-cps synchronous speeds down to 
75 rpm and most of the induction 
motor full-load speeds; for a total of 
825 ratings to cover the range of 3 
to 150 kw. Many of the lower speed 
ratings were seldom used. It was felt 
that the listing of separate ratings for 
synchronous and induction motor 
drives was unnecessary, since in these 
sizes most d-c generators will be driven 
by induction motors. If a user drives 
them instead with a synchronous 
motor, he will be able to get slightly 
higher voltage, but there is no dis 
idvantage from such operation 

The tables of standard motor-gen- 
erator set ratings in Part 13 of the 
NEMA standards have been revised 
in accordance with the change in d-« 
generator ratings. 

Class B insulation is established in 
the new standards, with a temperature 
rise of 60C for the industrial (drip 
proof) motors and generators The 
previous NEMA standards had long 
recognized Class B as one of the ac 
ceptable groups of insulating materials 
and had shown the usual temperature 
rise values to be used with it the same 
as ASA, AIEE and other standards 
I'hese temperature values of 70 C for 
open machines and 75 C for totally 


(Continued on page 340) 
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for economy, quick installation and life- 
long performance in all types of service 


34 i 
Synthetic Rubber Bellows Small shafts to % 1. 


r cold water, oil, gasoline, 
hetic rubber 


kerosem 
Services: hot © 


> synt 
and other liquids non-injurious lo 8) 


Pressures: up t? 50 psi . 
; “19 . c- 
sures: —65°F. to * 220° F. Spec ial cons 
Tempera : . 
+300°F 
tion to ; Kia che 
: t. Retainer aoet 
; ion Data: Packaged uni 
Consiruction Ve 


nitting ta high rpm 
perm 


operation a 
I shaft sizes Bellows 
t 


contact shaft, 
e can be used for severa 


and metal parts 
eiNg sealed. 


One siz 


to prevent contac 
encloses spring 


with medium t 


TYPE 6-A —_ 
Synthetic Rubber Bellows Interchangeable with Type t!- 


s: hot or cold water, oil, 
rious to § 


gasoline, 808} y and 
Service 


thetic rubber. 
other liquids non-inju y 


Pressures: up to 75 psi 
T tures: —65°F. to * 920° F. Special construs 
empere : —6! 

tion to + 300 F 
Data: Similar to Type | 
permitting operation at high rpm 


: ~ ‘8 
used for several shaft siz 


1-A Does m t 
Construction 
contact shaft, 
size can be 
metal parts 


One 
Spring and 
steel or bronze. 


available in st ainless 





red for the particular application 


Sealing Members Made of Teflon* » Enginee 


osives 


: . ene 
Services: all chemicals, solvents, oils, cor 
er :¢ 
and gases, hot or cold in 
. ) 4 
P s: to 150 ps! Balanced construct 
ressures: 


750 ps! ; 
; ° +500 

: 120 F. to 5 
Temperatures: . 
: ackaged unit Furnished in 
best suited to the 
rt Teflon wedge ring 


of retaimer and is 


Construction Date: P 


metallurgical specification 
application Chemically -1™ 
closely fits immer sleeve cole 
machine mated to carbon sealing w* 


Contact “John Crane” for the particular sea| best suited 
to your application. Request bulletin giving full informa- 
tion on “John Crane’s” complete line of mechanical seals. 


Crane Packing Co., 6445 Oakton St., Morton Grove, IIl., 


(Chicago Suburb). 
In Canada: Crane Packing Co., Led., Hamilton, Ont. 


*De Pont trademark 


CRANE PACKING COMPANY 14m) 


MODUSTRIAL PROGETSS 
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quantities. 


Rotary Actuator 
Alternator — Generator developed by Vard 
drive gear box Employs a 6 stage 

manufactured by Vord 
© Segment Rated at 100 hp at 


Gears 
4000 rpm 


planetary gear system 
to obtain a reduction 


of 15,200 to 1 


* Planetary 
Gear Sets 


SHH H HHH EEHSSEHEEEEEEEEEEEFEEEEEEEEESEEEESESEEESEEES EEE SEES EEEES 


® Constant 
Acceleration 
Gears 


Geor Train unit which Double Enveloping Worm 


employs a worm gear Gear Box which utilizes a 
and mitre bevel gears worm that is ground after 
the hardening process (Rc 60 


resulting in zero backlash 


* Hardened and 
Ground Double 
Enveloping 
Worms and 
Worm Gears 


Write for Vard Hardened and Ground Double 


Enveloping Worm and Worm Gear brochure 


Bulletin 1002. Also available is the Vard 
Custom Products brochure Bulletin +1003 
Resident Sales Engineers 


New York City * Dayton, Ohio 


Seattle, Washington * Wichita, Kansas 


2981 East Colorado Street 
Pasadena 8, California 
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ARD--FIRST IN MECHANICAL ACTUATION 


FLAP DRIVE 
MECHANISMS 


The facilities of the Vard company . é 7 B .° So 
are geared to the quality 

requirements dictated by 

aircraft standards. 

Production 458, 

ground ballscrews 

are manufactured with 

equipment and methods developed ' 

by Vard specifically for oe vse rm rome 


aes ee a a “*..@ LANDING GEAR 
close tolerance airborne applications. ACTUATORS 


Vard engineers will analyze your 
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An ®.. . 


ballscrew requirements to determine the advisability 


.Y 


of single or multiple ball circuits. Either of 
these options may utilize all load balls or alternate load 


: 


and spacer balls. 

You may be sure that the combination 
indicated by our analysis will best 
meet your needs and will be produced 
by the finest facilities available. 


WHEHHGEHHE 


Ot 0 0 ei hee 
1Ou won. J 4 ' ; ;" F 


. *e. 
It is possible that one "Oe. 
or more of the many types "ee, 
of ballscrews now in production ste 
, >. 
at Vard can satisfy your Po sell 


immediate needs. .* 
RESIDENT SALES ENGINEERS: 
New York City 
Dayton, Ohio 
Seattle, Washington 
Wichita, Kansas 


os 


her? peebheeeee cit “+3 ++ eee eeeeee ++e eeee 


ee YARD 


2981 East Colorado Street 
Pasadena 8, California 


«4 ia 0 


Product Engineering — January, 1956 





HOW DOES GARRETT 
GIVE SUCH SERVICE? 


What others may call impossible 
Garrett comes through as routine 
service. It seems as though they 
treat each order as the only one in 
their three plants. Everybody pitches 
in for service with the customer in 
mind. 

If it is a stock item such as lock 
washers, flat washers, spring wash- 
ers or hose clamps the order is usu- 
ally on the way the same day. If it 
is stampings or assemblies Garrett 
engineers, production men and die | 
makers team up to make their high 
speed automatic equipment really 
hum ... and your order is in your 
hands in half the time. 

Want to be surprised by real serv- 
ice you can't beat? Next time send 
your order to Garrett for . 


LOCK WASHERS 
FLAT WASHERS 
HOSE CLAMPS 
SPRING WASHERS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


| 
| 


OF PHILADELPHIA 


Abstracts continued 
enclosed machines did not provide for 
Che definition of a 
general-purpose motor describes it as 
Class A insulated with a 40 C tem 
perature rise. 


any service factor. 


Thus, this new step 
represents a sharp break with tradition 
for this type of equipment and a diver 
gence from the present practice of the 
sister line of general-purpose a-c indu 
tion motors 

Class B insulation together with a 
higher temperature rise results in a 
This means that less 
space need be provided for a 


smaller machine. 
given 
rating, that the machine will weigh 
less, the inertia of the armature will 
be less, and the response faster. 

Considerable development work has 
been done recently on Class B mate 
rials which encouraged the D-C Motor 
and Generator Subcommittee _ to 
choose this class. Of particular inter 
est is the development of wire enamels 
capable of operating at Class B tem 
peratures. This holds much promise 
of further reducing the size of ma 
chines below that required with glass 
or asbestos-covered wire 

NEMA 


signments for most a- 


standards have frame as 
induction mo 
tor ratings. Previously there were also 
motors for 
the smaller frame sizes; however, it was 
felt that there was very little need for 


such 


frame assignments for d~« 


and, therefore, 
assignments for the new 
ratings are contemplated 


As a result of the changes in rating 


standardization 
no frame 


methods and the higher temperature 
rise, certain revisions in the standards 
pertaining to performance character 
istics are being made. These have not 
been completed but do not appear to 
be seriously different from the old 

There will be a larger 
change in the full-load speed of motors 
and voltage of generators 


standards 


during the 
warming-up period 


Development of a 

Wire Contact Relay 

Abstracted from “Development of a Wire 
Contact Relay”, by R. E. Markle, Associ- 
ate Member AIEE, Associate Engineer, In- 
ternational Business Machines Corp., En- 
dicott, N. Y.; presented at the AIEE Fall 
General Meeting, Oct. 3-7, 1955, Chicago, 
Ill. 

The card capacity and life of account- 
ing machines established the required 
relay switching speeds, as well as the 


(Continued on page 341) 


PERFECTION 


WORM GEAR 


SPEED REDUCERS 


available in 


COMPLETE SERIES 


Don’t go hunting around for Speed 
Reducers. Your nearest distributor 
has a complete series of Perfection 
Speed Reducers with ratios ranging 
from 5 to 1 to 60 to 1. Furnished 
with worm on top or bottom as 


desired. 


Shafts are mounted in Timken 
anti-friction roller bearings. 
Threads are precision ground and 
accurately mated with worm gear. 
Heavy rigid cast iron housings. . . 
integral worm and shaft. The close 
limits to which all parts are held, 
assure maximum load carrying 
capacity, and long trouble free 
service. 
Write for free 8 page Bulletin 


No. R-20 listing the complete 
Perfection Series. 


AMERICAN STOCK GEAR division 


Perfection Gear Compony * Harvey, Ill., USA 
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Abstracts continued | 


desired number of operations. An 
operating time of 4 to 6 millisec, and 
1 release time of 4 millisec is re- 
quired for this application, while a 
life of 106 to 200 hundred million 
operations without adjustments 1s 
necessary. In addition, the relay must 
be compact and operate on low cur 
rent because of the large number of 
relays used in a machine. A pluggabk 


construction with a combination of | 


+, 6, or 12 contacts provides efficient 
manufacturing and ease of service of 
both the relay and the machine, with 
1 corresponding overall reduction in 
costs 

Initial studies indicated that these 
objectives would be most readily met 
by the wire spring type of relay. The 
wires form a mucro-contact construc- 
tion (less than 10 g force) which is 
inherently simple and inexpensive, and 
produces relatively high contact pres- 
sure with a small force. Furthermore, 
the small mass of the wire contacts 





results in very little bounce at high 
closing speeds. It was found that a 
wire of the eutectic silver-copper al 
loy would give both the desirable 


mechanical and electrical properties. | 


double wires are used to increase con- 


tact reliability. To fulfill the “no ad 
justment”” requirement, the relay is 
designed with sufficient wire flex to 
compensate for wear and provide ade 
quate contact force even after several 
hundred million operations. The wires 
can be easily removed and replaced. 

Ihe wires are actuated by an insu- 
lating plastic bracket attached to the 
armature. Wear of the bracket was 
it first a serious problem because of 
the constant flexing and sliding of 
the wires A non pigmented urea- 
formaldehyde resin was eventually 
found to give the necessary wear re 
sistance. 


The original production model, Fig. | 


1, was designed with a C-shaped 


molded phenolic-formaldehyde frame | 
to enclose and protect the contacts | 


ind minimize the number of parts 


needed. The fixed contacts of the 
same eutectic silver-copper alloy are | 


molded into the frame with their ends 
protruding to make contact with the 


receptacle. A guide stud is provided | 
to aid in installing, and prevent dam- | 
age to either receptable or contacts. | 


The wire contacts are held in posi 
tion in the relay and forced against 


the normally-closed contacts bv the 


(Continued on page 344) 
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On the New 
Emsco A-800 
Drilling Rig 


a 


I’s SEN 


lbatclautelte 
in the 


itive, 


’ 


pet POeretiy 
; 


.-.and on the 


brake drums, too! 


Leading manufacturers find it pays to specify 
Thermoid Friction Materials. The EMSCO A-800, one 
of the most advanced drilling rigs in the oil industry, 
has Thermoid Clutch Facings, custom engineered 
for smooth, positive engagement and minimum 
wear. The Brake Linings are Thermoid, too, for 
extra safety, longer life. 


Thermoid can supply you a wide variety of high 
quality friction materials for all applications—and 
you get the added benefit of personalized engineering 
service, on orders large or small. 


Look to Thermoid, too, for Fan Belts, FHP Belts, Flat 
Belting, and Hose of any type—to your specifications. 


Thermoid Company 
Industrial Friction Materials Division 


’ = 
her Trenton, New Jersey 








Leading 
Power 
Plants 

Buy 
Safety 
with 


ie amt | 
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SOLA-FLEX EXPANSION JOINTS handle the 
movement of this big tank and pipe- 
line at one of the Southwest's newest 
and finest power plants. The 24-inch 
joint takes axial and lateral offset 
movement due to changes in pressure, 
or temperature or to tank shifting 
Valve operation is improved, and pipe 
and tank installations are protected 
from stresses absorbed by the joint. 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS 


Bellows 


Sola-Flex stainless steel bellows with 
built-in stress rings need no external 
harness or “strait jacket?” The Sola-Fiex 
line meets every piping problem —con- 
voluted for vacuum or low pressure, 
U-span for medium and high pressure 
service—in standard pipe sizes and in 
rectangular shapes also. Send for Sola- 
Flex catalogs. Address Solar Aircraft 
Co.. Dept. B-108, San Diego 12, Calif. 


GAS TURBINES - BELLOWS - CONTROLS 
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HIGH TEMPERATURE COATINGS 





SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 


AIRCRAFT COMPONENTS 
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Once the manufacturer of this electronic drawer slide machined the 


three parts from solid bar stock. Now, he uses three custom designed 


“Here's why we use 


Aluminum Extrusions supplied by Harvey Aluminum. They require 
no machining and need only cutting to length and drilling before final 
Harvey Aluminum extrusions assembly. Production time, scrap loss, handling and over-all costs 
were all sharply reduced and the product is better, in the bargain 
Countless other designs have been simplified and made more profit- 

in our industrial S ides’ able by Harvey Aluminum Extrusions. Learn how they 

can help your own product; send today for our brochure, 


“Aluminum Extrusions.” tieoseee Lgeass 


Harvey is a leading independent producer of aluminum extrusions in all alloys and 
all sizes, special extrusions, press forgings, hollow sections, structurals, rod and bar, 
forging stock, pipe, tube, impact extrusions, aluminum screw machine products and 
related products. Also similar products in alloy steel and titanium on application. 


Making the most of aluminum 


HARVEY ALUMINUM SALES, INC 
TORRANCE, CALIFORNIA 


Branches principa/ cities 


... for everyone 
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Show us 
your 


ON ANY 


@ industrial part 
@ consumer item 


Gering will show you 


EXTRUSION 


© flexible and rigid plastic 
@ all sizes, shapes, profiles 


The most complete extrusions plant in 
the world—equipped with 2” to 10” 
extruders, with dies and take-off 
equipment to serve ANY need, stock or 
special—PLUS our helpful engineering 
and design staff to help solve any 
blueprint problem. All this backed 

by our extensive all-over activities in the 
Thermoplastics field. Quality, small 

or large quantity, quick delivery. 


Polystyrene + Cellulose Acetate + Vinyl 
— Cellulose - Sutyrate (TENITE 11) 


— GERING 


PROOUCTS - INC. 


KENILWORTH, N. J 
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holder 


Common--- *Y 
insert 














Guide stud 4 | ow, 


poring with 
gv 


nertio domper 4 FF 
ine domper + metal rods 


iction of the comm 
the wire holder can be 
ilter the contact force 
5 to 8 g force per set « 
tained with an 0.016 in. dia 
100,000 psi tensile strength 

lo permit fast release, an 0.004 in 
irmature-to-core air gap provid 
and in addition, a non-magnetic sepa 
rator of 0.003 in. thick stainless steel 
is welded on the magnet voke at the 
free end of the armature 

After a few years of experience with 
the original production model, fur 
ther refinements were incorporated in 
the design of the present productio1 
relay. These changes resulted in a 
400 per cent increase 
and a 40 per cent reduction in manu 
facturing costs. 

rhe present production 
lustrated in Fig. 2. To incr 
bility of relay operating characteristics 
ind reduce the air gap tolerances, the 
irmature hinge was converted from 
pin-type pivot to a knife-edge design 
lhe use of the knife-edge pivot make 
it possible to maintain close tol 
on the armature-to-core air gap dur 
ing manufacturing, and the increase 
in bearing surface reduces wear and 
the subsequent change in release time 

Also, the damping system was modi 
fied to prevent armature rebound, 
which is the primary cause of contact 
bounce. Since armature rebound du 
ing operation caused no _ contact 
bounce, it was possible to replace 
inertia damper with a soft vinyl sto] 
under the wire bracket. This damping 
system reduced relay manufacturing 


(Continued on page 345) 
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Common “Tronsfer inserts 
inserts 





DOomper Adjustment screw 


costs and provided a more stable 
damper 

In order to eliminate the adhesion 
of the wire bracket to the vinyl damper 
caused by the plasticizer at tempera 
tures above 55 C, the damper is 
made of synthetic elastomer, Buna N. 

[he final important modification 
was in the construction of the wire 
bracket. This part is now molded 
directly on the armature, replacing a 
comparatively elaborate riveted assem 
bly. In order to prevent splitting and 
reduce warping, the bracket is molded 
in sections, each section containing 
1 mechanical anchor for molding and 
operating two pairs of contact wires 

Ihe relay is made with double 
throw contacts of four, six or twelve 
poles. A variety of coils are used with 
as many as three coils on one relay. 
Ihe release time is less than 4 ms 
Normal machine voltage is about 
+4 \ 

The contacts will carry 10 amp 
steady state current without serious 
heating, and may be used for short 
pulses as high as 40 amp. Too high 
a current produces failure by causing 
the springs to anneal and burn out. 
When contacts are used only for car 
rying current within these limits, relay 
life is a function of mechanical wear. 
After 100 to 200 million operations, 
wear of the contacts, the wire brackets, 
the common inserts, and the wire 
holder cause a sufficient loss of contact 
force to result in unreliable operation. 
However, when contacts are used to 
make or interrupt current, relay life 
will be seriously affected because of 


(Continued on page 348) 
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CEROTOR is noted for its precision-built 


line of standard design pump models, but unheralded, 
GEROTOR engineers are solving problems at the 
request of customers who have special design needs. 


The precision manufacturing know-how of the 
GEROTOR organization is available when you have a 
special design problem. Whether this involves speed, 
capacity, limited space, mounting, weight or adaption 
to some peculiar operating condition, a specially designed 
GEROTOR HYDRAULIC PUMP may solve your 
problem. 

Due to modern facilities, GEROTOR can produce spe- 
cial design pumps in quantities on an economical basis 
Whatever your hydraulic pump design problem 
bring it to GEROTOR. 


FREE literature available . . . write 


SLAC: 











CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLANI 





doing unusual jobs unusually well 


for 20 years 


Rubatex gives air, dust and moisture a technical 
Layers of Rubatex assure tight effective seal between metal shut out as an effective non-corrosive seal around 
pylon and metal wing surface of CHANCE VOUGHT'S door and glass of new U. S$. GAUGE PRESSURE 
F7U-3 CUTLASS. Also valuable for streamlining purposes PILOT. Dribak adhesive on smooth surface of 
and cushions the two metals when pylon is attached to Rubatex makes application easy and sure 


wing of jet fighter 





better performance cheaper 


Nitrogen plus natural resiliency of rubber 
team up in Rubatex to recover quicker than 
other soft rubber materials after being com- 
pressed and to keep coming back for a 
longer time. t nique closed cellular structure 
shuts out oxygen, heat, cold, moisture and 
dirt even at cut edges—eliminates expense 


lor special coating or molded-on skin. No 








restriction as to shape or size. Can be die 
cut or stripped. Easily cemented to other 
materials. Available in soft. medium and 
firm grades in varying densities and thick- 
ness. Write and let us tell you how you can 


Non-porous Rubatex gasketing is the perfect 
sealing agent for Expando-Mount installer vet better gasketing sealing and cushioning 
(accordion pleated-like door which slides out to per formance ¢ heaper with Rubatex. 

fit window openings) on MITCHELL ROOM AIR 

CONDITIONERS. Insures complete, durable, air 

tight, water-tight, dust-tight installation for life 


also manufacturers of 

Rubatex Closed Cellular Viny/ 

Rubatex Insulation Hardboard 

Rubatex-Crepe 

Rubatex Softee-Crepe 

Rubatex Vinyl! Foam abe 
Rubatex Plastic Seine Floats 


GREAT AMERICAN INDUSTRIES, INC. 
RUBATEX DIVISION, Bedford, Virginia 


of air conditioner 
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.-- G goull Sharpen Your Penedl 
the “WALES-WAY” 


Competition gets a bit rough on big production jobs... particularly when 
the bid calls for an extra sharp pencil. Some of the big shops, with their 
modern equipment, plenty of space, ample resources, make it tough for 
the small shop... UNLESS... 




















THE WALES FABRICATOR 
Yes, there IS an answer to the problem. Give some careful attention to 
the WALES FABRICATOR ... one of the speediest, and most accu- 
rate machines ever produced for fast PUNCHING and NOTCHING, 
for NIBBLING and for every day competitive work 





THE WALES POSITIVE DUPLICATOR 
Be Used with the WALES FABRICATOR, this equipment accurately 






: duplicates holes quickly, easily and without costly dies, plates, ne 
& attachments and set-up time. Put your Templet in the DUPLICATOR. Put your 


production piece in the WALES FABRICATOR. Press LOCATOR-PIN of DUPLI 
CATOR gently and a microswitch activates the FABRICATOR. Another ‘WALES-WAY’ 
for extra profits. 


-— 



















WALES HOLE PUNCHING UNITS 


These Units are self-contained, permitting unlimited patterns without 
custom built ‘fixed’ dies for each new pattern. Run one pattern, the 
same Units may be used with other patterns, over and over again 
No dead storage of set-ups. No heavy investment in tooling equipment 
Turn out MORE WORK. Bench assembly reduces press down time. These are 
but a few of the machines, tools and equipment in the ‘WALES-WAY’ to bring your 
shop a step ahead of any competition. 






FREE ENGINEERING ANALYSIS 
The WALES Engineering staff will be happy to bring the complete 


story to your shop. They'll survey your work and show you how to 
save money and make more profit. No obligation, of course. 










Send for BULLETIN No. 14, 
These FOLDERS contain interesting 


information, descriptions and exam 


ples of work done the "‘WALES-WAY’' 









-WALE W/L EORPORATION 
"the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 
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the small mass of the wire contacts 

Relays have been made for circuits 
in the microampere, millivolt range 
by a change in contact material, and 
a modification in the contact design 

The inserts or fixed contacts ar 
f fabricated from a thrulay or special 
sk ‘ RN eda raislay construction of a noble alloy 
of gold, silver, and platinum known 


CUSTOM BUILT STANDARD MODELS as No. 1 metal. The wires are clad 


TO YOUR SPECIFICATIONS : IN A COMPLETE LINE with the same material 


This use of 
thrulay and cladding makes it possible 


’ ‘ to manufacture the relay witl ad 
to fit your machine or - O lan cture 1¢@ Cla ith no ac 
; “uy . ‘ | ditional costs except for the small 
individual pumping units. 


amount of precious contact material 


VIKING HAS THEM that is used. 


———— 

Here's how to make sure you have from 42 to 1050 gallons per minute Library Panel ’ 
the right pump for each job. Let Speeds Information 
Viking engineers help you choose Whether you want to pump a x : 
With 750 catalogued models light, highly-volatile liquid or a Abstracted from “A Library Panel Speeds 

, — ~~ — the Flow of Information,” by Wiliam E. 
PLUS thousands of special models heavy, semi-solid type, Vikings will Jorgensen, Ch. Librarian, U.S. Navy Elec- 
available, Viking give you smooth, positive action tronics Laboratory, San Diego, ¢ alif., Of- 
can fit your need For more information, write for a of — Research Research Reviews, 

c 

Capacities range catalog 56Sx today. Oct. 1999. 





A technical library battles constantly 
with its ever-increasing flood of pub 


VIKING PUMP COMPANY lished information. A system has been 


» Dicer eal Us 
Cedar Falls, lowa, U.S.A. In Canada, it's “ROTO-KING" pumps develope d at the library of the [ “ S 
Navy Electronics Laboratory in San 


Diego, Calif., which reviews and 
evaluates incoming scientific and tech- 
nical reports, and in the process lines 
up names on a priority list for each 
item. Books and periodicals are not 
included in this system as the infor- 
mation about them is already acces 
sible through book reviews, abstract 


See our catalog in Sweets 


journals, indexes, etc 

Members on a literature review 
panel are selected from the civilian 
scientists, engineers and technicians 


in the scientific and technical divi 
5600 Series PERFORMANCE CHART “ae? ; 
eovenae sions. I anel members are appointed 
D. C. MOTOR by their division heads to serve for 
only three months. The time involved 
is negligible, for the weekly sessions 
of the panel last only about an hour 
or an hour and a half. Members feel 
they benefit personally by having such 
convenient access to the whole range 

ar . = ss = 3 of report literature hot off the press 
VOLTS 0. | 
i = Rated 30 oz.-in. full load torque at 1 RPM. Torque is “ f luatine the nt 
, SPECIFIC ATIONS limited by materials used in gear train to 20 oz.-in. program for evaluaung ie curren 

1. Voltage range nominal 7 

20% at 68°F intermittent or 5 oz.-in. continuous duty at | RPM. technical literature in terms of its per 
. Ambient temp. range minus Special gear trains are available 
65°F to plus 165°F Output speeds from 900 RPM down to 1 revolution in 
. Vibration 5-55 cycles per ; > live ; » 
aa oe 2 hours can be provided. insuring the prompt delivery of new 
Tolerance on escapement WHEN TIMING POSES A PROBLEM CONSULT... . publications to those persons directly 


rate 
(a) + 0.1% under con concerned. It establishes a mechan 


3 Me (7a 
dition 1 f ? 
(b) + 0.3% under con — AYDON ism for two-way communication be 
(c) rere under con a - - tween the library and scientific and 
dition , Sent on C 0 mM P A N Y 
—_ 221 technical groups conccermming their r 
Shock per MIL-E-5272A, Request) NORTH ELM STREET i 
Proc. 1 (30g for 11ms) WATERBURY 20, CONNECTICUT quirements for published technical in 





TORQUE - OZ ~~ 


ME LIAMPERES 











Ihe panel provides a continuing 


tinence to laboratory work and for 


Design ond Manelacture of Electre-Mechenical Timing Devices (Continued on page 349) 
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formation. It affords panel members 


in opportunity to keep abreast of 
their fields and to 


report back to their several groups 


the literature in 


on the new developments and con 
cepts appearing in the current litera 
ture. 


of the individ 


panel are: to re 
technical 
purpose of evaluating its 
to laboratory work 
if applicable the persons to 
ind to 


yack to their own groups new develop 
back to tl | 


Ihe responsibilities 
ual members of the 
view the literature for 
the 


nence 


new 
perti 
to indicat 
receive 
certain 


publications report 


ments and concepts appearing in the 
publications reviewed 


lhe final step in the procedure is 


iccomplished when the library staff 
rds the reserve | r each pub 
| on their 

hose per 
the 


tech 


mE 
in the laboratory arc 


anel In 
cientiie and 
notified of week’s new library ac 
essions bi neans of 
t. Other 


1 mimcogt iphed 
wish to 
led to the 


them 


icqguisiftion who 


SCC the s¢ pul itions are acdc 


| 
reserve lists so thev will receive 


in turn. The added impetus given by 
tl panel iwgestions for routing 


onsiderabh 


Apparatus Noise 
Measurement 


Abstracted from “Apparatus Noise Meas 
urement” by R. J. Wells, General Electric 
Co., Schenectady, N. Y.; presented at the 
AIEE Fall General Meeting, Oct. 3-7, 
1955, Chicago, II 


Almost all 
niques 


noise measurement tech- 


ind test codes, used for 


measuring the noise of electrical 
ised on the Ameri 
Code for Appara 
Measurement, 7.24.7-1950, 
task 


to get 


equipment, are b 
can Standard Test 
tus Noise 
which is 


now being revised, a 


which will take a year or two 
into print 

Che 
W-25 


revision, are 


7.24 


working on the 


main tasks set by the 


subcommittec 


1. Procedures for the measurement 
of total radiated acoustic 
2 for the 


of sound pressure level 


power. 
Procedures measurement 
it specified 
locations 
Consideration of the 
ipact sound 


most of the work of this 
(Continued on page 351) 


necasulre 
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Typical reinforced plastic ports produced 
by Fabricon for the automotive industry 


Laboratory control over new premix compounds 


provides 


in Fabricon-molded 


reinforced plastic parts |! 


Ever considered the use of reinforced plastic molded parts to improve 
the quality of your product and reduce manufacturing costs, too? If so, 
you'll be doubly interested in this latest development from Fabricon 
pioneers in “gunk molding” of premix compounds, Fabricon chemists and 
process engineers have been well aware of the lack of uniformity commonly 
encountered in many such molded parts. That's why, during the past 5-years, 
they’ve made it their business to find ways and means of overcoming this 
obvious limitation. By the selection of proper basic materials to meet specific 
application requirements. And, too, by the development of special laboratory 


controlled processing techniques which 
assure consistent quality in the volume 
production of intricate, complex parts. 
As a result, Fabricon’s new premix plas- 
tic moldings now possess far greater 
uniformity of strength than heretofore 
thought possible . . . plus a host of other 
desirable properties which highly recom- 
mend their use on countless different 
products, yours included! 

Want more detailed information? Just 
outline the requirements of your partic- 
ular application and send them in today! 


PHYSICAL 


For as 











Above values based upon tests conducted 
by independent laboratories in accordance 


with ASTM methods 


Compounds 


listed 


ore latest of over 150 grades developed 
and produced by Fabricon. Sample test 
ponels gladly furnished upon request 


FABRICON propucts 


A Division of 


Reinforced Plastic Molded Products 


1721 W. Pleasant 


Plasty 


Impregnated and 


Street 
River Rouge 18, Michigan 


THE EAGLE-PICHER COMPANY 


Coated 


Materials 





For long life under extreme conditions 
of shock, vibration, corrosion, 
humidity and temperature 


“Gendt vi TYPE 
HEAVY-DUTY 

ELECTRICAL 

CONNECTOR 


Intended for use with jacketed cable 


and not requiring ground return through 


mating surfaces, this connector incorpo- grade aluminum for maximum strength 


rates sealing gaskets at all mating joints. 
W Type Bendix* Connectors also incor- 


porate standard Scinflex resilient inserts 


in established AN contact arrangements 
Shell « omponents are thick sectioned high 
All aluminum surfaces are grey anodized 


for protection against corrosion 


] 


to specify the W-Typs Connector 
Compl te specifications ind details 
reque st 


It will pay you to remember that for 


SCINTILLA DIVISION of Bendix” 


SIDNEY, NEW YORK 


Export Sales and Service: Bendix International Division, 205 East 42nd St, New York 17, WN. Y. 
FACTORY BRANCH OFFICES : 117 E. Providencia Avenue, Burbank, California « 512 West Avenue, Jenkintown, Pennsylvania « Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 5906 North Port Washington 
Road, Milwaukee 17, Wisconsin « American Building, 4 S$. Main St, Dayton 2, Onio + 8401 Cedar Springs Road, Dallas 19, Texas * Boeing Field, Seattle 8, Washington * 1701 “K" Street, N. W. Washington 6, D.C 


printing units 


@ SHEETS @ BARS 
e@ COIL @ TUBES 
Matthews Printing Units are easily ¥ 4 


adapted to your production lines for g 
continuous ink marking of trade names, «@ 
codes, numbers, or other specified 
identification 

*“‘On-the-line’”’ units mark bars, tubes, 
sheets, and coils as fast as they are 
being fed . . . automatically . . . with 

an ink supply that lasts for hours. 
Hand-held printers are available for 
“‘off-the-line’’ marking, or where light- 
weight, portable units are desired. 

Write Matthews today for complete 
information and literature. Include 
details of your product marking prob- 
lem 


JAS. H. MATTHEWS & CO. 
3956 FORBES ST. PITTSBURGH 13, PA. 


| leh Reel. | . CHICAGO 7 PHILADELPHIA . CLIFTON, N. J 


Light metais design tips 


the really tough jobs, where ordinary 


electrical connectors just wont do, be sure 


on 








OYSTER 
SHELLS 





' 
CONVERTED TO Mg CHLORIDE 
BY ADDITION O 
HYDROCHLORIC ACIO 


FUTERS 


ELECTROLYTIC CELLS 
CHLORINE GAS SF FFF 
RETURNED TO PROCESS | 

fu. 


AS HYDROCHLORIC ACID 

















How magnesium is produced trom seo water 
9 


inexhaustible source makes 
magnesium ideal metal 


Magnesium, the metal made from sea water, is immune to 
the supply shortages which industry frequently experiences 
with other structural materials. If all the magnesium in the 
sea were to be extracted today it would cover the earth’s land 
area to a depth of six feet. In one square mile of sea water 
there is 11,500,000,000 pounds of magnesium—more than 30 
times the amount used in the peak war year of 1943. 

In addition, dolomite and magnesite deposits, a source of 
magnesium quite as good as sea water, are to be found prac- 
tically anywhere on the earth’s surface. 

When you design your parts or products for construction 
of magnesium you won’t have to switch to another metal in 
the future because of changing import conditions or other 
economic, political or geological considerations, 

Write for our Magnesium Design Handbook. 


UGHT METALS FABRICATION C 


wYNel 


MAGNESIUM COMPANY oF america |magcoa 
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PRODUCT DESIGN WITH DUREZ PHENOLICS | 





group has been with the measurement 
of total acoustic powe! Only objec * . p) 9 
tive measurements are being standard Fy y | Chl . 
ized, though subjective criteria are ad . 
being studied by other exploratory 
groups. Also, a separate explorator 4 EATE Fe 
group is studying the problem of 
noise measurements which are ham 
pered bv the presence of high velocity 
airstreams. 
Most test codes have been con 
cerned only with the measurement of 
sound pressure levels at specified loca 
tions. Such data are usually imade 
quate and seldom offer a fair mean 
of comparison of the noise of different 
types of machines. Slight modifica 
tions in a machine may change th« 
sound pressure level at one point by 
several decibels without appreciably 
affecting the total radiated power. A 
sound power specification is a much 
more fundamental quantity than a 
sound pressure level. At distances 
somewhat removed from a machine, 
the sound level in a given room i 
almost solely dependent on the sound 
power output. Also, once the sound 
power is known, it is possible to com 
pute the sound pressure level—within 
engineering accuracy—at any specified 
location in a given enclosure 
Ihere are several methods of sound 
power measurement under considera 
tion. 
1. Free Field Measurements \ 
space integration of the total sound what can our phenolics help YOU do better? 
power radiated into a free field is 


most basic to sound power measur @ Many a trail leading to manufacturing short cuts and better product service 


ment. This may be accomplished by is being blazed with Durez phenolics the basic engineering plastics. One of 
a point-by-point survey of the sound recent note resulted in this fry pan with its electric unit molded right into the 
pressure over the surface of a hypo- metal casting during the shell molding operation. Casting the metal in 

thetical sphere, or hemisphere, su shells bonded with Durez resins, this manufacture 

rounding the device under test. The reduced assembly and machining operations, save« 

on labor costs, and practically eliminated spoilage 

Then he finished off a superior product with a beau 

tiful jet-black, heat-resistant handle, legs, and cover 

knob molded of Durez phenolic plastic 


radius of such a sphere, and the loca 
tions ot the various microph nic pos! 
tions, are of some importance though 


they are not highly critical since 
: Durez phenolic resins or molding compounds, ot 


both, could help you solve design or production 
problems that no other material can do so well 
general, the radius chosen should Talk with your molder... or call on our tech- 
avoid the near sound field—where re nical field men. 


active conditions exist—and the mi- 

| t ere d 'F YOU ARE interested in casting by the shell mold process 
crophone positions should be spacec ask for our “Guide to Shell Molding”. If you are interested in formed plastic parts, 
as uniformly as possible over the sur ask for “ Facts on Phenolics 


face of the test sphere. 
Acoustic directivity increases mark 


the same acoustic power must pass 
through all concentric spheres. In 


DUREZ PLASTICS DIVISION 
HOOKER ELECTROCHEMICAL COMPANY 


Phenolic molding materials ana HOOKER 
phenolic resins that fit the jol PS ICALS 


edly at the higher frequencies. Hence, 
a large number of microphone posi- 
tions may be required to obtain an 
accurate average for the 4800-9600 

(Continued on page 352) | : 1501 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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cps band. One of th 
tages of the sound p 


MARK-TIME to noise spe ification is th 


bility in respect to m1 yh 


helps designers ment. Actually, fixed aerate micro 


phone positions are not required, and 


meet the use of automatic rotating devices 


may be preferable. In tests at General 
Electric, the noise source is rotated on 
ad ; G it DD 1 turntable while the microphone tr 
; ° 7 els along a 90 deg arc about an axis 
Specifications perpendicular to the turntable axi 
As a result, the microphone effectively 


Manufacturers with unusual MARK-TIME traverses a spiral path about the noise 


timing problems have found that : ’ < rk o weight the output 
MARK-TIME engineers come up NS See Soareney sass eerisosetenticay seghamadion A 


: . io ] ' YT I 
with the answer in quick time. signal in proportion t 


I 

For your new designs turn to : zone of the t 
MARK-TIME, with 25 years of Atom-Powered X-ray Unit aimee tee 
experience in the design and manu- A compact Mark-Time ey gi 


- timing = 
facture of timing devices, for the mechanism controls the radio-active ilternative possib 
right control unit. 


exposure interval of this new light cosine drive on 

weight atom-powered X-ray unit. In nl he ; , 
1one he mic! 

the Mark-Time unit, the toggle that : 

releases the shutter is constructed as to an integrating 

a lock, allowing the timing mechanism ind then t meter 


iv : 
to be pre-set and put in operation by Revardl f wh 
gardless o hat 


a flick of the toggle. Further proof iy 

M. H RHODES INC that where precise timing, weight sitions are used, the 
. ’ : and size are critical MARK-TIME obtain an average sour 
makes the difference. 











+} 


increment i] 


; ‘ 


over the chosen te ri 
“ ; , v1 nt c 
Manufactured ond sold in Conedo by MARK-TIME representatives still, assuming sound inten 


SPERRY GYROSCOPE OTTAWA, Limited in cities throughout the U.S. 
3 Hamilton St., Ottawa, Ontario, Canada = 





proportional to the squa 
] 


SNOUK 











pressure is it 


I 
held 
tained with automati 
squaring the signal 
' it. Given the averag 
Operating - sity, the total radiate 
if -Jealel-ig-ills —) . : n watts, may be obtai 
range from oe multiplying the intensity 
-65° to +100° C pl < = a the test surface 
‘ 2. Reverberant Fi 
ments. An _ alternative 
yund power measul 
the use of a reverberatio 
a large reverberant en 


1 du 


sound pressure leve 


sound source is essentially independen 


selenium cartridge of position. Thus, for any pal iculai 
rectifiers by 


reverberant room, tl 
level is determine 
° icoustic power of t 
Designed for long life and dependability, these high voltage 
cartridge rectifiers contain the most reliable components : 
known to the indvetry. Completely shock sesistant, they re properly calibrated, th« 
ideally suited for compact, low current applications. 3 types: being developed by an 
: Phenolic Cartridge; Moisture sealed; = n theoretically be obtained f1 
Bi _ fent ratings from 200 r 


X ? tice, the sound is never 
. Fd | diffused, so the use of th 


sound level for several lo 


Hence, assuming tl 





ome, | sound level measurement 


ne 


preferable 


Tanc-eal-iiielar-)Mnt-t-s itil: | A superior method 


use of a standard sour 
cl hlU8 Tm eT a T 


und power output Lh 
EXECUTIVE OFFICES. EL SEGUNDO 


(Continued on page 
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requires but a minimum of equipment 
and eliminates what otherwise ap- 
pears to be a source of systematic 
error; namely, the existence of in 
creased sound levels near the walls and 
corners of the room. The known 
sound power source may be standard 
machine, the sound power of which 
has been accurately determined by a 
free-field integration procedure, or 
from a test in a calibrated reverbera 
tion room such as the Riverbank room 
or the Bureau of Standards room. An 
alternative sound source is a loud 
speaker of high acoustic impedance 
driven by octave-bands of a monitored 
electrical noise signal. In either case, 
the standard source is sounded in 
the room to be calibrated and the 
difference between the average sound 
pressure level and the known sound 
power level is determined by octave 
bands 

The accuracy of sound power meas 
urements in a reverberation room is, 
in general, limited by the degree of 
sound diffusion within the room and 
by the constancy of its calibration. The 
degree of diffusion is a function of 
the room dimensions and absorption, 
ind the character of the noise itself. 
For low frequencies a large room is 
required. 

The constancy of the room calibra 
tion is dependent upon the constancy 
of the contents of the room. For this 
reason, few, if any, people should be 
permitted within the room during 
tests. However, an additional source 
of error is the fact that, at the higher 
frequencies, a considerable portion of 
the total absorption in a rather live 
room is due to molecular absorption 
in the air itself. Since such absorption 
varies with the atmospheric condi- 
tions, care should be taken to main 
tain constant conditions of tempera 
ture and humidity if high accuracy is 
required above abcut 200 cps 

3. Semi-Reverberant Field Measure- 
ments. High quality free-field or re 
verberation rooms are rather expensive 
test facilities. Many people interested 
in noise are, therefore, forced to make 
their measurements in factory or lab 
oratory areas where the walls, etc. are 
neither acoustically dead nor com 
pletely reflecting. In such an enclosure 
the sound level does not follow the 
inverse square law—6 db drop pet 
doubling of distance—in the neigh- 
borhood of the microphone positions, 

(Continued on page 354) 
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and put new sell 


i duct S 
in your pro ur . “WY 


4, \ 
| ae 
Smooth, durable, flexible joints in belting VY, \ 
aprons, tapes or ribbons are essential to the 


efficient operation of your machines. You can 
give your products new sales appeal and your 
customers important maintenance and operat 


ing savings by using Clipper joints 
g 9 Si PP ) WRITE FOR FREE SAMPLE 


Clipper belt lacing equipment produces secure, showing how Clipper fastens 
flexible joints in minutes, without injuring belt belts, aprons, tapes and rik 
ing. It gives smooth joints that ride freely over bons int 

conveyors or pulleys .. . that are flexible both 

ways of the belt. No other fastening method has 

all these advantages. Use Clipper belt hooks 

and lacers to put new dependability, service 

ability and salability into your product 


Ask your Industrial Distributor for Clipper Products 


BELT LACER 
COMPANY 


986 Front Ave., N. W., Grand Rapids 2, Michigan 
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is it should in a free-field. Neither 
r OW C H Cd er is the sound level essentially independ 
- ent of location as it should be in a 
truly random or reverberant field 
pd ° However, measurements must often 
Thermostatic Bimeta be made under such conditions 
lhe recommended procedure 1s 
follows: First, microphone positions 
A that would be satisfactory in a free 
ctuates field are chosen. Then the noise of 
1 machine is measured by two methods 
1) In the test room 
b) In a free-field—perhaps out 
doors on a calm, quiet day—with the 
machine suspended or mounted as in 
the test room. No reflecting surface, 
other than the ground should be 
within 100 feet. The microphone po 


sitions should duplicate those used i 
Products of 


Stevens Manufacturing Company, Inc., , - 
Mansfield, Ohio The room coefficient should then be 


computed for each octave-band 


STEMCO TYPE A THERMOSTATS The sound power level of any ma 


chine under test in a room calibrated 


the test room 


. . . } rT " > 
Stevens Manufacturing Company produces standard designed as indicated above may be determined, 


: , : ind must be computed for each oc 
thermostats in a wide variety of types to accommodate volume : ee 
tave-band, and the powers in the vari 


] 


i icati , -built th tats are universall 
production applications. Stevens-built thermostats are universally oun Hanah ie Yan cilia te ciitein 


recognized for accurate performance and long service life and the overall sound power level 
are to be found in leading makes of household appliances, elec- The method outlined has the ad 
tronic equipment, industrial control apparatus, etc. — wherever vantage of requiring no tests, or de 
sensitive thermally responsive regulation is required. cisions, regarding the state of the 

sound field within the test chamber 
One of the many Stevens thermostat designs which employs Sound power data are probably best 
Chace Thermostatic Bimetal is the Stemco Type A, used to make presented as a sound power level octave- 
and break circuit upon temperature change (either increase or band spectrum. However, in order to 


decrease), within a range of —40° to +400° F. provide a basis of comparison with pre 


vious sound pressure level measure 


} 
+ 


ments and standards, the data may 


In the make position, current flows from terminal (1) to terminal 
(2) through contact spring (3) which is held closed by insulator 
button (4). Heat from the controlled device is transmitted to the 
bimetal thermal element by two means: first, by conduction 


ilso be presented as computed frec 
field average levels at a specifted dis 
tance. If the machine normally rests 
on a hard floor, this computation 


through the metal housing (5) which is in contact with the device; may be made from the hemispherical 


and second, by radiation because bimetal disc (6) is in close radiation relation. For a freely sus 
proximity to the controlled surface. When preset temperature is pended machine, or small hand-held 

: : " : entation « cue 
reached, the bimetal disc snaps to reverse curvature. Since device, the spherical radiation relation 


pressure on the contact spring is released, contacts (7, 8) quickly should be employed 


’ : So ontrol criteri re usually 
separate to break the circuit. As temperature drops to a pre- und control criteria ax sa 


: : : : specified as octave-band sound pres 
determined point, bimetal snaps contacts closed again. : 


ure levels at the location of interest 


Chace Thermostatic Bimetal is available in 29 different types, in 
strip, coils, or in complete elements fabricated to customer speci- 
fication. Write now for 36-page booklet, “Successful Applications 
of Chace Thermostatic Bimetal,” containing information of value 

; Abstracted from “Report on Evaluation of 
to designers of thermally responsive devices. Engineering Education,” 1952-1955, Amer- 


ican Society for Engineering Education, 
Northwestern University, Evanston, Ill. 


W. M. a AS co. eee must — 
Te, static. ish ti Q ute to the development of men who 


can face new and difficult engineering 
1607 BEARD AVE., DETROIT 9, MICH. 


Evaluation of 
Engineering Education 


(Continued on page 357) 
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MELTING FORGING HEAT TREATING MACHINING 


“THE WHOLE BALL OF WAX” 


Complete Steel Forging Facilities from 
Melt to Finished Product for Heavy 
Press Forgings of Intricate Shape « « « « «© « © © © © « « Write 


mer 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


TAYLOR 


Shop Talk 


PESee CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—EPOX Y LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


Frames for industrial eye-glasses, of Taylor 
Phenolic Laminate are resistant to moisture 


and acids, possess high physical strength 


t ¥ 
4.2 ee 
ets 


T 
} i. 


rs 3] 
._§ ees 
Rotary lawn mower utilizes abrasion re- 
sistance of Taylor Phenolic Laminate washer in 
slip-clutch attachment of drive shaft to cutting 


blade 


Rollers for flush doors are now being made from 
Taylor paper base tubing with ball bearing insert 
++. providing smooth, silen? operation at a low cost. 


| q f y | 


————— 


Automobile clock is securely and economically 
mounted on inside surface of metal dashboard, 
with a spacer fabricated from Taylor Vulcanized 
Fibre 





TAYLOR FABRICATING 
FACILITIES 


Your production problems can 
often be simplified schedules 
safeguarded . .. inventory head 
aches cured . . . and overall costs 
reduced by having Taylor fabri 
cate finished parts of vulcanized 
fibre and laminates to your 
specifications. Efficient, modern 
facilities are ready to serve you 
Write to Taylor about your spe 
cific requirements. 











Jack & Heintz engineers selected Taylor glass base silicone laminates for 


dependable insulation of rotor windings in a DC generator for aircraft 


For critical insulation requirements 


use Taylor glass base laminates 


,ooking for exactly the right lam- 
Looking fo tly tl ght | 


inate to handle a_ particularly 


tough electrical insulation job? 
You'll find what you need in the 
many grades of Taylor glass base 
laminates . . . each using a special 


formulation of Taylor phenol, 
melamine, silicone, or epoxy resin. 
Possessing a broad range of stable 
insulation qualities and high me- 
chanical strength, these laminates 
are standard Taylor products 
rather than “‘specials’”’ made up at 


infrequent intervals. 


From this group of materials you 
can select not only the insulation 
characteristics you need but also 
any desired combination of: pro- 
longed service at elevated tem- 
peratures, resistance to chemical 


action, retention of physical prop- 


erties, and low moisture absorp- 
tion. And they are available in 
sheets, tubes and rods, in sizes 
that afford maximum economy of 
material usage in your manufac- 


turing processes. 


Equally important in your cone 
sideration of these laminates are 
the specialized techniques and fa- 
cilities of Taylor’s Fabricating 
Division . . . capable of producing 
parts to your own specifications, 


promptly and economically. 


Plan to take advantage of these 
high-performance laminates in 
your present products or those 
which you are now designing. Call 
on Taylor for a discussion of your 
specific requirements . . . for glass 
base laminates and for efficient 


fabrication service. 
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Abstracts continued 


situations with imagination and com 
petence. Meeting such situations in 
variably involves both professional 
and social responsibilities. Scientif 
ically oriented engineering curricula 
ire essential to achieve these ends 
ind the following means of implemen 
tation are recommended 

1. A strengthening of work in the 
basic sciences, including mathematics, 
chemistry and physics. 

2. The identification and inclusion 
of six engineering sciences, taught with 
full use of the basic sciences, as a 
common core of engineering curricula, 
ilthough not necessarily composed of 
common courses. 

3. An integrated study of engineer 
ing analysis, design, and engineering 
systems for professional background, 


planned and carried out to stimulate GENERAL INDUSTRIES 


creative and imaginative thinking, and 


making full use of the basic and engi Fractional H Fr’. Moto rs 


neering sciences 


4. The inclusion of elective sub 1/40 HP. to 1/1100 HP. 


jects to develop the special talents of 


individual students, to serve the varied Quiet Operation, an important factor in most 


needs of society, and to provide small motor applications, is an outstanding 


flexibility of opportunity for gifted feature of all GENERAL INDUSTRIES 
students FRACTIONAL HP. MOTORS. 


5. A continuing concentrated effort 


to strengthen and integrate work in ®@ Quiet operation, rugged construction, longer life . 
the humanistic and social sciences into these are the qualities that have become synonymous with 
engineering programs General Industries 1/40 HP. to 1/1100 HP. fractional hp. 
6. An insistence upon the develop- motors. GI motors, backed by over a quarter century of 
ment of a high level performance in design leadership, are the first choice of manufacturers who 


have learned to rely on Gl. You, too, can have that “extra 
assurance” of quality performance that comes when you 
specify Gl! 


the oral, written, and graphic commu 
nication of ideas. 

The encouragement of experi 
ments in all areas of engineering edu- 


cation . 

8. The strengthening of graduate . . . 
programs necessary to supply the needs . . : 
of the profession, conducted in those Se : : : ~~ 
institutions that can: provide a spe . : 


cially qualified faculty; attract students MODEL B » MODEL A MODEL C ; MODEL SE 
4 le 4coilshaded <* 2 | hoded po 2-pole, shaded pole 4-pole, shaded pole 
of superior ability, and furnish ade pole AC Induction - AE laduction Tepe ° AG laduction Type ° AG lndecton type 
quate financial and administrative sup- : ; 
port 
). Positive steps to insure the main 
tenance of facilities with the intel 
lectual capacity as well as the pro Write for Complete 


fessional and scholarly attainments Specifications and 


necessary to implement the preceding Quantity - Price 


recommendations. These steps include a 
well-established recruitment, develop MODEL O 


. . _ 2-pole Capacitor 

ment and evaluation procedures; fav Reversible Tree AC 

rable intellectual atmosphere, rea only (for 6, 12, of 
24 volts) 


Quotations! 
MODEL D : MODEL F 
4-pole,4-coilshaded { 2-pole, shaded pole 
pole AC induction * AC Induction Type 
Type ° 


sonable teaching loads and adequate 


yhysical facilities, and sal: ale 
based in a mei we a oe G THE GENERAL INDUSTRIES CO. 
quired superior faculty can be secured . ' 
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ELL CALIBRATED TO KEEP 
YOU IN OPERATION! 





You've seen it happen. An air valve fails—a key piece 
of equipment coes down production grinds to a halt. 


Time, quotas and money are lost, never to be recovered. 


But here at MAC we take the downtime out of valves 
before they leave the plant. Here, where we believe air 
valves are made more carefully and expertly than any- 
where else, every spool, every spring, every solenoid 
is checked and rechecked. Every valve is tested and 


retested under conditions as rugged as we can make 


them. And every valve is right, or it doesn’t get shipped. 
Add to this the fact that MAC valves pace the industry 
for simple, sound design and you'll have an inkling 
of why MAC has earned a reputation for long, depend- 
able operation for millions of maintenance-free cycles 


. why MAC is well calibrated to keep you operating. 


Test a MAC valve in your plant. We have 92 sizes and 
types—one for virtually any application. Phone a MAC 


representative, at right, or send for free literature. 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8 The Rucker Co. 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE—The Rucker Co., 4956 Fire- 
stone Bivd.. Kimball 8271 


ILLINOIS 
CHICAGO 43 Mike C. Modrich & Co., 10336 
south Western Ave. Hilitop 5-3640 


INDIANA 
FORT WAYNE 3—Neff Engineering Co., P.O 
Box 2001, Station A, 2339 Crescent Ave 
EAstbrook 7391 
INDIANAPOLIS 20 Neff Engineering Co 
£4 Box 7361, 42nd St. Station, BRoadway 


SOUTH BEND 
Varsity Dr. 2-4856 


MARYLAND 

BALTIMORE 6 Grand Air-Hydro Division, 
K. William Ostrom & Co., Inc., 6105 Alta Ave., 
HAmilton 6-6669 


MASSACHUSETTS (and New England) 
BOSTON 34—Electrical Apparatus Co., Inc 
1200 Soldiers Field Rd.. STadium 2-7440 


MICHIGAN 
BAY CITY—Fred Kober, 506 Chilson St 
2-2629 


Dick Futter, 103 South 


FLINT—Kober Sales Engineering Co. 514 
Beach St., CEdar 8-5123 


MINNESOTA 
MINNEAPOLIS 4 Ai: Sapaserinn 6 & Supply 
Co., 2445 Nicollet Ave.. Filmore 5579 
ST. PAUL 14—W. H. Schulz Co., 2438 Frank- 
lin Ave. Midway 2744 


MissouRi 
ST. } QUIS COUNTY — Oscar E. Jost Co. 
P.O., «6, St. Ann, HArrison 8-4488 


NEW JERSE. (Northern) 
CRANFORD The Roden Company, P. 0 
Box 305, CRanford 6-7330 


NEW YORK 
BUFFALO 21-—C. H. Tepas Co. 200 Washing 
ton Hwy., Circle 3210 


OHIO 

CINCINNATI—The R. W. Nichols Co., Fidelity 
Federal Savings Bidg., 2087-9 Sherman Ave 
Norwood, ELmhurst 2440 

DAYTON—The R. W. Nichols Co., 407 Realty 
Bidg.. Michigan 4724 

OLMSTED FALLS—The R. W. Nichols Co 
P. 0. Box 6, BErea 4-1379 

YOUNGSTOWN 3—The R. W. Nichols Co. 
202 Schwenn-Wagner Bidg., Riverside 4-4550 


OREGON 
PORTLAND. he Rucker Co. 911 N. W. Hoyt 
St., BEacon 0205 


PENNSYLVANIA 
PHILADELPHIA 4—Grand Air-Hydro Div. 
K. Wm. Ostrom & Co., Inc., 3717 Filbert St. 
EVergreen 2-5444 
PITTSBURGH 22—The R. W. Nichols Co., 101 
Investment Bidg.. ATlantic 1-6050 


TEXAS 
DALLAS 18—Womack Machine Supply Co 
Shea Rd. at 7200 Harry Hines, Dixon 6997 


WASHINGTON 
SEATTLE—The Rucker Co., 10] Jones Bidg. 
Rm. 203, MAin 2783 
WISCONSIN 
MILWAUKEE 17— Neff Engineering Co., 5856 
N. Pt. Washington Rd., EDgewood 2-1579 
CANADA 
ONTARIO, HAMILTON—Higginson Engi- 
neering Sales, P.O. Box 23 (275 James, North), 
JAckson 9-2262 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 
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Abstracts continued 


only by competitive remuncratior 
since professional practice in industt 
ind government is inherently attra 
tive to the best minds in engineerimz 
10. The consideration of these rec 
f 


ommendations before the problems of 


educating greatly increased number 


f engineers become critical 


Industrial Rotating 
Hydraulic Drives 


Abstracted from “A Search for Controls 
for Industrial Rotating Hydraulic Drives, 
by M. G. Malmquist, Supervisor, Instru 
mentation Dept., Minnesota Mining & 
Mfg. Co., St. Paul, Minn.; presented at 
National Conference on Industrial Hy 
draulics, Chicago, IIL, LaSalle Hotel, 
Oct., 1955. 

When two or more machines are ar- 
ranged in tandem and are performing 
operations on a single length or web 
of material, speed control is of primar 
Assuming that the first 


machine operates at a fixed speed, large 


importance 


transient errors are not critical if the 
web can be permitted to hang loos« 
\ simple speed signal between first and 
second machines is adequate for satis 
tacton 
tions on fragil 


operation. When more opera 


webs are involved, 

curate speed control becomes im 
perative 

Hydraulic and hydraulic-pneumatic 
control systems offer some interesting 
possibilities. In the simplest of these 
variable displacement pumps are used 
to drive fixed displacement motors on 
each machine. Slide blocks on the 
pumps are positioned by hydrauli 


cylinders. The cylinder is piped into 
a line between small variable delivery 
pumps used as tachometers and driven 
by the machines. If both tachometers 
are driven so that they pump the same« 
volume, the piston in the 
cylinder remains stationary. Differences 


in pumped flow 


control 


result in equivalent 
differences in the piston position and 
the second machine speed is adjusted 
accordingly. This drive 
successfully. 

The limitations in this drive are as 
follows: Transient errors are cumula 
tive. A strong or stiff web can over 
drive the upstream machine creating 
the possibility of a runaway. Leakage 
losses in the tachometers are cumula- 
tive. A more complex arrangement is 
possible eliminating some of these 
faults at the expense of an additional 

(Continued on page 360) 


being used 


CHROMALOX 
Electric 


TUBULAR HEATERS 


provide controlled 
and dependable 
conduction, convection 
or radiant heat 


These versatile Chromalox Tubular 
Heaters provide the kind of heat you 
need, exactly fitted to your specific heat 
ing application 

Available in straight lengths or formed 
to any desired shape. Used for heating 
dies, molds, platens; as immersion 
heaters in liquids, soft metal and molten 
salts; or in ovens, air ducts and other 
air heating applications. 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically 


Write for your copy of 
Catalog 50 7 

—for ful! information on the ’ 

complete line of Chromalox 

Electric Heaters and controls 

For ideas on additional ap iP 

plications of electric heat At 

request Booklet F1550—“101 

Ways to Apply Electric Heat 


és | 


Edwin L. Wiegand Company 


1535 Thomas Boulevard, Pittsburgh 8 Pennsyiva 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8, Pa 


| would like to have 


([] a copy of Catalog 50 
[_] a copy of “101 Ways” 
(_] a Sales Engineer contact me. 


Name 
Company 


Street 





the only 
Universal Jomt 
with the 


Telltale 9 Lock Ring 


porenn 


Each part of every Curtis Universal 
Joint is made of specially selected steel, 
individually heat-treated for a specific 
purpose. This care in manufacture is 
reflected in our catalog torque and load 
ratings — which are substantiated by 
constant testing of production joints. 

That's why Curtis Joints are the most 
dependable, durable and trouble-free 
available —the standard of the industry. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock — bored or un- 
bored hubs 


@ Fewer parts, simpler construction 


@ Complete equipment for government tests 


PLUS 


handle special specification jobs at any time. 


- facilities and engineering skill to 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 

€ CURTIS 
UNIVERSAL JOINT CO., INC. 
11 BIRNIE AVENUE, SPRINGFIELD, MASS. 


As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 


Abstracts continued 


pump-motor combination at each ma- 
chine for speed contro] 

Dancer rolls may be used for speed 
control of a flexible web. A linkage 
attached to the roll either operates the 
pilot of a hydraulic positioning device 
directly, or through a reset control. 
l'orque control drives are also possible, 
but these create problems of instability 
in the systems and they are not applic 
ible if a large percentage of the torque 
supplied by the hydraulic motor is 
onsumed by the machine. 

Pneumatic svstems may be used to 
control hydraulic drives in a similar 
way, although their slower response 
limits high performance application. 

The day will soon come when an 
engineer can choose a hydraulic drive 
and suitable control system from cata- 
logs, install them with confidence, and 
then merely adjust the dials to bring 
the svstem to stability. 


Reinforced Plastics 
From Cellulose Fibers 


“Reinforced Plastic 
Fibres,” Plastics, Oct. 


Abstracted from 
From Cellulose 
1955 
New class of materials for low pressure 
molding are being developed in Eng 
land by ingenious combinations of 
papermaking and plastic molding pro 
cesses. Cellulose pulp is prepared by 
usual methods in a beater, whereas in 
the last operation a modified synthetic 
resin and pigments or dies are added. 
(‘his slurry is transferred to a tank 
and diluted to a solids content of 
about 2 per cent, and agitated with 
compressed air. A preform mold with 
a perforated surface is immersed and 
1 vacuum line is attached to draw fibers 
When the coat 
ing reaches the desired thickness, the 
mold is withdrawn 


to the mold surface 


ind the preform 
removed. After drying, the preform 
has a resin content of 15 to 40 pet 
cent. Preforms are then molded by 
conventional methods, except for an 
added opening of mold during cure to 
release surplus moisture. 

Advantages are low-cost raw ma 
terials and preform fabrication, pat 
ticularly with larger parts such as lug 
gage, radio and television cabinets, 
trays and tote boxes. Curing cycles are 
faster and molding pressure is lower 


since the resin is already distributed 


Since 1926 in the application 
design and manutacture—pumps, 


separators, hydraulic accessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraiss!’s patented, auto 
matic, force-free lubrication 
and flushing system makes 
these direct - drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 
Air - cooled design — or 
water - cooled models for 
heavier duty 

Class 21-roller-action pumps 
are recommended for han- 
dling corrosive gases and 
extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de 
sign of the Class 25 pumps 
gives higher capacity effi 
ciencies and is designed for 
applications requiring high 
er degree of vacuum. Where 
water - cooling is desired 
for continuous service, the 
water-jacketed Class 25-WJ 
models are recommended. 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con 
serve the lubricating oil. 


Write today for 
Bulletins A-1289 
and A-1523 


(i? KRAISSL* 
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NEW Helicoid Gages 
BOOKS ’ 
Why HELICOID | 


. 
Modern Manufacturing —<e is the 





Processes 


] I Morris, Assoc Prot ot Mech. Quality Gage 

Engrg., Georgia Institute of Technol > 

ogy, 84 x 54 in., 533 pp. Published by 

Prentice-Hall, Inc., Englewood Cliffs : a 

N. J. $9.35 y or 
W ell-written, read 

on metal and plastic producti 

forming. Also included are 

tions of standard tests tor engineering 

materials, information on heat treat 

ment and joining methods and famil 


n details of common machine 


Acaloy Case Helicoid Gage 


Suitable for tap water, steam, 
IS Tec inert gases, oils, coal gos and 

mended primarily rienting thos¢ : many chemicals. 

who have de S1g1 Sl t but 


little working ki 


design handb ok 


turing proc 


Die Design Handbook Built RIGHT 


FRANK M. Wrtison, Editor-in-Chiet - : 
ae Exclusive HELICOID gearless move- 
) x 6 in., 2150 pp. Published by Mc 


Graw-Hill Book Co.. Inc. 330 VW ment. Bourdon tubes of maxi- 
42 St. New York 36. N. Y. $14.50 mum endurance life. Gives high- 
est degree of sustained accuracy. 


Helicoid Chemical Gage 


Although written principally for dic Suitable for chemicals and 


, ; other viscous liquids which 
designers, this book is a valuable refer 
o f might corrode or clog Bour- 
ence guide for parts aesigners aS Well a don tube. 
By designing parts to facilitate tooling, No gear teeth to wear out. Con- 
venient external pointer adjust- 
ment. Protected from sudden 
overpressure or pressure reduc- 
tion. 


the cycle from design to production 
is stepped up and costs are reduced 
Material for this handbook has been 
drawn from technical resources of the 
American Society of Tool Engineers 
ind many companies that make and 
use dies, and represents the best in Sold RIGHT 
Gie design practice Experienced HELICOID gage engi- 
neers are available to help you 
choose the gage you need. Dis- 
tributors areconveniently located. _ this is a weather-proof case 
Write for the name of the one and ideal for use in sym- 
nearest you. metrical panels. 


I'he handbook committee realized 
that die design cannot stand alone in 
1 really useful handbook, and have Acaloy Squere Flush Case 
therefore related die design in an or 
derly way to the design of the part 
to be produced, to the properties of 
die and stampings materials, to the 
optimum processing available, to th A¢gco Helicoid Gage Division 
components that can better be pu 
chased, and to the available pressroom = AMERICAN CHAIN & CABLE 
facilities . aa = ; =— 

Chere s valuable information on 


929-D Connecticut Avenue + Bridgeport 2, Connecticut 
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delivers UP TO 12 G.P.M. 


UP TO 1500 P.S.I. 
lapPhe UP TO 2100 R.P.M. 


This hydraulic pump is REvER- 
SIBLE WITHOUT ALTERATION. 
\ The %" dia. shaft (with 34” key) 
is housed in Anti-Friction bear- 
ings. The hardened steel precision gears (GEROTOR 
TYPE) are enclosed within an alloyed Die Cast Alumi- 
num body. Mounting is directly on studs which can be 
reversed for mounting off back of pump. %” N.P.T. 
oil ports. 





Write for FREE Catalog 


_CHAR-LYNN CO. 


2843 26th Ave. So., Dept. PE] Minneapolis 6, Minn 
Member — National Fluid Power Association 


_ 

~ 
_ 
= 

- 


FOR COLD FORMING 


BROWNING FHP SHEAVES 


the most extensive line on the market! 


= erry, | 


Only Browning offers you all three kinds of sheaves: Die 
Cast for light duty, low initial cost. Pressed Steel for 
sturdy, rugged service at medium price. And Cast Iron 
for heavy duty, highest quality, greatest value; with fixed 
bore or Browning's famous interchangeable split taper 

bushing. Choose the sheave most efficient and 
eT ——comst ora0ur ej rom Browning 
complete range of stock sizes. 


rae PROGRESSIVE eee en ger ser Cbg VIA 


MANUFACTURING COMPANY 


WRITE FOR 48 NORWOOD ST., TORRINGTON, CONN 
OUR CATALOG 


- ~ j 
aay 4 
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New Books continued 
stampings design, die sets and com 
ponents, press feeding and unloading 
equipment, and die and stamping ma- 
terials 

Information is included on proper 
ties and pressworking of new and difh- 
cult materials, including titanium, 
zirconium, and tantalum, on cokd ex- 
trusion of steel, and on dies, presses, 
ind operations for the hydraulic-action 


and rubber-action forming methods 


Bibliographic Survey of 
Corrosion 1950-1951 


54 x 11 in., 430 pp. Published by the 
National Assn. of Corrosion Engi- 
neers, 1061 M & M Bldg., Houston 2, 
l'exas. Non-members NACE—$12.50; 
members NACE—$10 


Summaries of 4454 corrosion and 
prevention articles, books 
and brochures published in 1950-1951 
ire compiled in this volume. Bulletins 
published by 30 abstracting agencies 


corrosion 


were canvassed regularly for material 
taken from more than 500 sources the 
world over. Literature is listed in eight 
main groups in the NACE 
general, testing, 

sion phenomena, 


system; 
characteristic corro- 
corrosive environ- 
ments, preventive measures, materials 


f construction, equipment, industries 


Handbook of 
Engineering Materials 


Douctas F. Miner, A. B., B. S., E 
E., D.Eng. and Joun B. SeEastone, 
B.S. 5% x 8% in., 1382 pp. Published 
by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y 
$17.50. 

Behind this work lies the observa 
tion that the conventional, specialized 
materials handbook no longer serves 
Increasingly, 
the various branches of engineering 


the engineer efficiently. 


are turning to one another for new 
materials and processes: the electrical 
engineer needs data on plastics; the 
chemical engineer is concerned with 
the electrical properties of certain ma- 
terials; the mechanical engineer seeks 
information on the properties of a new 
alloy developed in the aeronautics 
field. This handbook was designed to 
meet this situation 

[he scope of the volume is practi 


(Continued on page 364) 
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Unique Design Develops 


New Uses for 
Miehle-Dexter Blowers 


Exclusive three-lobe construction allows pressures up 
to 14 psig., without increasing size, weight or cost 


AS SIMPLE AS IT IS, three-lobe con- 
struction represents a tremendous 
asset to many of our customers. It 
allows engineers to fit these blowers 
in their designs with a minimum of 
space and weight, still achieving pres- 
sures as high as 14 psig. from a stand- 
ard unit. 


DESIGNERS LIKE two additional ex 
clusive features of the M-D Blower 
These features practically eliminate 
service worries, provide savings in 
operating and maintenance costs 
1. Patented rubber-grid seals are 
vulcanized to end plates to 
eliminate metal-to-metal con 


Rotary Positive M-D Blower delivers fixed volume of clean, dry air at each impeller revolution 


THAT'S WHY THE AIRCRAFT INDUSTRY 
developed a new use for Miehle- 
Dexter Blowers. There, powerful jet 
engines require mobile ground power 
equipment. ‘The need is for air to 
start these engines, air with the velox 

ity of a super-hurricane. Most manu 

facturers of ground power equipment 
now specify Miehle-Dexter Positive 
Displacement Blowers for their 
equipment 


Typical capacity curve for 6 psig. delivery pres- 


sure. Standard sizes available to 4000 cfm. Pres 
sures to 14 psig. (60 psig. by multi-staging) 
Vacuum to 15” hg. 


tact, reducing wear and ex- 

tending service life 

Formica wear strips are rolled 

into tips of rotor lobes permit 

ting practically zero clearance 

between lobes and housing 
MIEHLE-DEXTER BLOWERS are versatile, 
providing air or gas for hundreds of 
applications. Used in oil fields and 
on air fields, on processing and com 
pressing equipment. ‘Typical uses are 
for agitation, aeration, cooling, venti 
lating, pneumatic conveying, vacuum 
cleaning. ‘Thousands used as super- 
chargers on diesel and gasoline engines 


LET MIEHLE-DEXTER PROVE how M-D 


Blowers simplify operations, save 
weight and space, require little or no 
maintenance, and reduce costs. Write 


for Bulletin No. 255 





MIEHLE 


Supercharger 


DEXTER 


Division 


Dexter Folder Company 


111 Fourth St., Racine, Wisconsin 
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Porter ccsssecssssesesen ay 


Presteel ingenuity can 
help YOU! 


You can count on Presteel for your “tough jobs.” 


MASSEY-HARRIS-FERGUSON LTD. 


After an extensive vendor survey through the U.S. and Canada, Massey- 
Harris-Ferguson Limited of Toronto came to Presteel with a pressing problem 


They had just designed the first all-stainless-steel cream separator. 
The advantages of stainless steel — cleanliness, appearance, long life 
were obvious. 


Equally obvious was the difficulty of producing the Milk Supply Tank, 
largest single part of the Separator. Measuring 233,” x 1315” x 574” deep, 
the tank has an in-formed flange — notoriously hard to curl smoothly. Now 
you may think of a separate splash guard welded on, but this offers a cranny 
custom built for bacteria. If at all possible, the flange had to be integral with 
the tank. Could Presteel do it? When flange machine makers said it couldn't 
be done, we stuck to our specialty, press tooling. We added local annealing 
leaving the top soft and the sides too stiff to buckle. 


Resulf? Results! We are drawing the flange curving inward as pretty as an 
ocean ripple. Costs were far below estimates for two-piece construction. 
Give Presteel a crack at your toughest stamping problem. The harder it is, 
the better we'll like it! Simply send the coupon in today. 
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Worcester Pressed Steel Company 
700 Barber Ave., Worcester 6, Mass. 


Please ask your representative to call. [1] 
Please send newest brochure 





Title = _‘Company — 


Street _ 


Your part has a 
precedent at Presteel. 


City Zone State 





HYVUVVOLUOOUUUUUULNUHY00UOOOOOULOAYAOONOVEEO OOOOH 


WMA 


New Books continued 


cal. More complete than any technical 
dictionary, it is less exhausti n 
given areas than special textbooks. Its 
iim is to give the engineer maximum 
help in the selection and use of ma 
terials. To this end, it covers only rel 
vant aspects—properties, adaptability to 
fabricating methods, availability, costs 
and limitations. Historical background 
ind methods of manufacture are 
minimized. At the same time, the work 
offers hundreds of literature reference 
ind indicates sources—trade asso 
tions, manufacturers—where 
information can be obtained 


Che material in this new handbox 


by classes of related 


is presented 
similar materials rather than alphabet 
cally. Emphasis is on numet 

] tah 


presented where possible in 


graphic form 


Businessman’s Guide to 
Government Information 
and Advice 


Edited by SHERMAN S. Con 
General Counsel, American 
Public Information, Educ 
Research, 5x84 in 17 py 
bound; published by Am« 
for Public Information, Educa 
Research, 1010 Vermont Ave 


Washington 5, D.C. $1] 


Designed as a guide to curt 
rmment information and advi 
booklet contains an annotated | 
raphy of public itions on banking 
finance, foreign trade 
management, labor relations, 
ommerce, small busin 

ment, public administration 
portation. It also contain 

of key federal personnel wh 
the collecting and anal 


ment mformation 


Machine Design 


Paut H. Btack, Prof f Mech 
Engrg., Ohio University, x n 
+7] pp. Published by McGraw-Hill 
Book Co., Inc. 330 W. 42 St.. New 
York 36, N. Y. $7.50 

lhe emphasis in this th 
ised second edition is on ]} 
ign applications rather than 
inalysis problems. It ackn 
that the trend today 
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(EP RELAYS 


ode (ssembly (psi! 


Whether your design calls for a large open relay or a miniature secled one, P&B can 
supply it with any type of mounting or termination you desire. 
P&B’s engineering foresight has anticipated your assembly problems; designing, 
versatility and flexibility into each of their relay types. 
— Let our engineering group with a quarter century of 
relay “know how” become part of your design team. 
Send your specifications for recommendations 
and quotations. 
For quick delivery over 350 different standard relays stocked by 500 


Franchised Electronic Parts Distributors throughout the 
United States and Canada. 


4 


Pitter «Boumhiold 
PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY 





&%@ 


Clip-on Pierced Tube type AN type Standard Up to 14 pin 
solderless solder lug octal plug connector screw terminals plug-in 











Drapery Studios rate repeated curtain calls 


AFTER 
oye BEAM 




















CASE STUDY NO. 


EXTRUSIONEERING* 
TRACK COSTS 50% 


Art Drapery Studios, 2739 N. Racine Ave., Chicagoland 
designers and installers of stage curtains and gymnasium 
dividers, had a track problem—and tracks are an im- 
portant part of any job they do. Over-all costs were high 
because of drilling, assembling, splicing, and installation 
operations. 


THE PROBLEM AND SOLUTION 


Could Precision Extrusions, Inc. design a one-piece ex- 
truded aluminum track that would solve these problems? 
As illustrated, PE engineered a track that eliminates drill- 
ing, assembling, and splicing operations; simplifies instal- 
lation; makes it easy to curve the track right on the job. 
In addition, both material and labor costs are cut 50%. 


* WHAT IS EXTRUSIONEERING? 
“Extrusioneering” is a PE plus service designed to assist 


} you in developing new ideas to solve specific problems, to 


cut manufacturing costs, and to improve product quality. 


Most likely your need is far removed from curtain tracks; 

| but why not call in a PE engineer and let him work with you 
towards a solution to your problem—whatever it is. There 
is no obligation. 


PRECISION EXTRUSIONS, INC. 


729 GREEN AVENUE BENSENVILLE, ILLINOIS 
PHONE: BENSENVILLE 98 @ CHICAGO TUxede 9-1701 
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smaller and smaller machines to do 
bigger and bigger jobs. On this premise 
it includes many worked-out problems 
based on actual modern installations 

Each topic is approached from the 
elementary viewpoint and then car- 
ried to a degree not normally found in 
texts on machine design. For example, 
Chapters 3 to 8 analyze the design of 
parts for strength and rigidit The 
inalysis, however, includes the effect 
of holes and notches on the stress dis 
tribution of members, with examples 
of reduction in stress concentration by 
proper redesign. Supporting the theon 
ire tables and graphs such as the influ 
ence of notch radius on notch sen 
tivity. 

In addition to standard topics such 
as springs, fasteners, power transm 
sions, lubrication, surface finish 
wear, are discussions 01 
tion and vibration cont 
ter on motors includes éiarts 
lecting motors based on applicati 
requirements. Numerous references are 
indicated throughout the text as foot 
notes to indicate the scope and 
of further developments 


American Standard Code 
For Pressure Piping 


84x 11 in., 137 pp, paper bound. Pub 
lished by the ASME, 29 W. 39 St., 
New York 18, N. Y. $3.50 


>>} 


Sectional committee B3 
cently revised and published the Cod 
ASA B311-1955), which represents 
1 minimum safety standard for mat 
rials, dimensions, design of compo- 
nents, as well as assembled units, in- 
cluding necessary supports, installation 
and test. While in most « the re 
quirements are mandatory, design 
recommendations have been included 
where they will be of assistar in 


securing safe piping systems 


Industrial Furnaces, Vol. I 


W. Trinxs, Prof. Emeritus Mech. 
Engrg,. Carnegie Institute of Tech- 
nology. 6x9 in., 358 pp. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. $10. 


his first revision in nearly fifteen 
years includes information on fuels 
and electric energy, their conversion 
(Continued on page 367) 
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into heat, limits of temperature con 
trol, mounting of electric heating ele 
ments, application of protective atmos 
pheres, material handling equipment, 
new burners, and furnace types. A 
comparison of fuels and furnace types 
based on economical first cost and 
running cost is made. A short chapter 
on safety has been added in this new 
edition 


Automatic Control Bibliography 


WakrREN F. Wane, Massachusetts In 
stitute of Technology and Emory N 
KEMLER, Professor of Mechanical En- 
gineering, University of 
64 x 84 in., 331 pp. Published by 
Summary Reports, P. O 
Spring Park, Minn. $15 


Minnesota 
Box 17¢ 


I'his book has done a commendal 
job of summarizing the important 
American and English works on co1 
trol written 1900. Short al 
stracts appended to the listings do not 
evaluate the articles, but 
content where the 


since 


onvey the 
article title fail 
to do so. 

This bibliography of 1,623 articles 
authors 
magazines for those articles 
where no 


is arranged alphabetically by 
and by 
author was shown on the 
original The bibliography is not 
completely classified because of ove 


lapping subject matter in the 
fields of application 


Engineering Metallurgy 


L. F. Monvotro, Prof. of Metallurg 

cal Engineering, Illinois Institute of 
l'echnology, and Orto ZMeEsKAL, Re 
search Prof., College of Engineering 
Dept, of Mechanical 
Univ. of Florida, 94 x 6 in., 397 pp 
Published by McGraw-Hill Book Cx 

330 W. 42 St., New York 36, N. ¥ 


Engineering, 


Although written as a college text for 
the teaching of metallurgy to engineer: 
ing students primarily concerned with 
fields, this book should also 
prove useful as a book to be read now 


ther 


and used as a reference later by prac 
ticing design engineers. This is be 
cause of the work’s principal emphasis 
Rather than simply describing metal 
products and their production and 
working, the authors have attempted 

(Continued on page 370) 
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Fast 
change-overs 
are easy 

the new 


CD Power Drive Cylinder 


} j/ 


us cylinder has a the mosl war 


On 


led des lea 


provide s exceptional adaptability, quick 


, 
disassembly. You can make many fas 


} 
npiest LOOIS Cushionin 
I 


] 


rts can be changed: operat 


| | 
ide Quickly On the basic cylin 


No other evil 


ider offers so many vital features 


streamlined ce sig 


construction with sacrifice 


which eliminates need for external lu 


air, water or oil without tuiterchang 


RATINGS: all 200 psi; water or oil psi; Bore dian 


i”. Mount ys: loot, lange pivol 





NATIONAL PNEUMATIC CO., INC. ““° HOLTZER-CABOT 


Amor Sr R + 


y 


Sales Service Representatives 
in Principal Cities throughout the World 














The forgings illustrated are typical of the large Aluminum Alloy Airplane 
parts in current production on the heavy presses at Wyman-Gordon 


A new era in the art of forging has been demon- 
strated as production goes forward on this 35,000- 
ton closed die forging press. Larger forgings with 
thinner sections and closer tolerances than here- 


tofore possible open new concepts in forging 


design. Wyman-Gordon continues to pioneer by 


— Keeping Ahead of Progress. 


WYMAN-GoRDON Co. 


Established 1883 
FORGINGS OF ALUMINUM e« MAGNESIUM 
STEEL © TITANIUM 


WORCESTER 1, MASSACHUSETTS 
HARVEY,ILL. © DETROIT, MICH. 





MOBILE EQUIPMENT 
BUILDERS TAKE TO 
HYDROSTATIC DRIVES 


MODERN HYDRAULIC PUMPS 
AND MOTORS MAKE MACHINES 
MORE PRODUCTIVE 


Nearly all types of mobile equipment require 
power at locations remote from the central 
power source. The transmission of this power 
has long been a problem to mobile equipment 
builders and operators. Complicated mechani- 
cal-type transmissions have proven costly and 
troublesome. Breakdowns were expensive in 
repair costs and lost production time 

Recently builders of mobile equipment have 
found a siraple and dependable solution to this 
problem. They have been able to add functions 
to equipment and transmit power by the use of 
hydrostatic drives 

A hydrostatic drive generally consists of a 
constant displacement hydraulic pump, a con- 
stant displacement fluid motor, a directional 
control valve and connecting pipes or hoses. 
The hydrostatic drive effects power transfer by 
means of pressure changes rather than by 
velocity changes as do torque converters or 
fluid couplings. 

Many advantages are found in the use of hy- 
drostatic drives. Power is easily transmitted to 
remote and inaccessible places. Infinite speed 
ratios and accurate output speeds are possible. 
SS The operator can control his machine through 

run, idle or reverse operation with just a simple 

NI control valve. The system provides automatic 
Four Sizes overload and shock protection. 

Successful applications of hydrostatic drives 

10-16- 26-35 have been made on farm machinery to operate 
Ib-in torquel00. psi cutter bars, drive combines and run conveyors 
On construction equipment they drive ditchers, 
rotate grader blades and operate cranes and 


A New Series of DUAL-VANE Fluid Motors winches. In the materials handling field these 


drives rotate clamps and propel small platform 


° e trucks. The adaption of hydrostatic drives to all 

To Better Perform Functions Calling for Rotary Power types of eal seems unlimited 
DUDCO MF-100 Series Fluid Motors and PFM- 
100 Series Hydraulic Pumps have been devel 
oped by The New York Air Brake Company to 


Ver provide hydrostatic drives for equipment which 


; 


must give continuous, dependable service 


DUDCO Fluid Motors operate at higher continuou 
pressures .. . provide greater continuous horsepower 
output without increasing motor size. DUDCO Fluid 
Motors start, stop and reverse instantly, operate at an 
infinite variety of speeds, can even be stalled with- 
out damage. 





DUDCO MF-100 Series Motors are built for continuous 
2000 psi operation. They feature extremely high start- 
ing torques and provide constant torque throughout 
their entire speed range . . . start to 2400 rpm. Four 
sizes deliver up to 23.5 horsepower. 
The New York Air Brake Company 


1112-1 East 222nd Street 
Member NFPA Cleveland 17, Ohio 


e for Bulletin Gentlemen: 
No. DM-321 I would like further detai's on the new 


MF-100 Series Fluid Motors 
Also details on DUDCO PFM-100 Pumps 


Name Title 


THE NEW YORK AIR BRAKE COMPANY Company 
1112-1 EAST 222nd STREET* CLEVELAND 17-OHIO | ones 


INTERNATIONAL SALES OFFICE, 90 WEST ST NEW YORK 6, N.Y City 
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AFFILIATE OF 
GENERAL CERAMICS 
CORPORATION 


agnelic 
mplifiers -1Nnc 


—announces itg new 


VARIABLE 
SPEED DRIVE 


Co ce ee ee ee ee ee ee ee ee ee 4 


MAGNE-SPEE 


SIZE li — 
3/4, 1 and 1-1/2 HP 


SIZE |— 
1/4, 1/3 and 1/2 HP 


| 


Stepless, instant 


-_ 


On 
bs 


starting, compact, 
50:1 speed range, 


: 


@ 


good regulation with- 
out tachometer, long 
life, virtually mainte- 


rR ee 


nance free service, low cost, 
fast response, reversibility, dynamic brake, local 
or remote control. Write for Bulletin SS80-5-55. 


oa. \ 
Other (My) Products and Services 


Magnetic Servo Amplifiers 
Transi-Mag * Amplitiers 

Analog Computors 

Photoelectric Controls 

DC and AC Regulated Power Supplies 


Application engineering and conversion of tool ma- 
chines and production processes to automatic control. 
Magnetic Amplifiers «inc 
Tel. CY¥press 2-6610 + 632 TINTON AVE., NEW YORK 55, N. Y. 


« we 


New Be »0ks 


continued 


to describe the basic concepts and 
theories on which the various proc- 
esses of extracting, refining, forming, 
treating and joining metals and alloys 
ire based. How these theories affect 
the materials the engineer must use 
s emphasized. 

Che first part of this volume is de- 
voted to a description of the extraction 
f metals from their ores and the prep- 
uration of commercially pure metallic 


products ready for the rolling mill or 
foundry. An analysis of metal stru 
ture and phases and their effects on 
various allovs and their properties fol- 
Lees 


Separate chapters are provided on 


casting principles, casting practice, 

plastic deformation and annealing, 

heat treatment, joining, powder meta! 

lurgy, corrosion. The last two chapters 

liscuss, separately, ferrous and non 
us metals 


Principles of Metal Casting 


RicnHarp W. Herne, Assoc. Prof. of 
Mining and Metallurgy, University of 
Wisconsin, Partie C. RosEenTHAL, 
Professor of Mining and Metallurgy 
University of Wisconsin. 64 x 93 in., 
639 pp. Published by the McGraw- 
Hill Book Co., Inc., 330 W. 42 St., 
New York 36, N. Y. $7.50. 


This book covers molding processes 
including the sand casting methods, 
shell molding, die and permanent 
mold casting, investment, mold ma 
terials and construction, molding 
equipment, solidification of metals, 
gating and feeding of castings, mold- 
ing sand technology, cleaning of cast- 
ings, castings design, metallurgical 
principles associated with melting, 
composition of casting alloys and their 
properties, heat treatment, and metal- 
lurgical processing characteristics of 
foundry practices. No processes other 
than metal casting are considered. 
Sample questions and calculations, ta- 
bles, graphs, line diagrams, photo- 
graphs are used to illustrate the prin- 
ciples. 

Principles associated with molding 
processes and materials, solidification 
of metals and castings are presented 
in the first eleven chapters; the prin- 
ciples are then interpreted for the 
specific casting alloys (fourteen chap- 
ters); the special metallurgical princi- 

(Continued on page 371) 
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ples of melting, alloying, heat treat- 
ing, and metallurgical processing are 
confined to portions of the latter four 
teen chapters. This arrangement also 
makes it possible to omit metallurgical 
materials if desired, since the book 
is intended for both metallurgical and 
mechanical engineering students, and 
can be readily adapted for either short 
or longer courses 

The most recent advances in the 
science of metal founding are in- 
cluded: methods of calculating the 
size of risers for feeding castings, and 
determination of their location; prin- 
ciples of fluid flow applied to the gat- 
ing of castings; calculation and design 


of gating systems for controlling pou 


ing time; calculation and gzraphical 
determination of mechanical propet 
ties of ist iron technology and 


ASTM Viscosity Index 


64 x 94 i Published by 
the American Society for Testing Ma 
terials, 1916 Race St., Philadelphia 3, 


Pa >; 


Th ta permit direct reading 
f the viscosity index of a petroleum 
product or lubricant if its kinematic 
viscosities at 100 and 210 F are known. 
This eliminates lengthy calculations. 

The viscosity index is an empirical 
number that indicates the effect of 
change of temperature on the viscosity 
of an oil. A low viscosity index signi- 
fies relatively large change of vis 
cosity with temperature. 


The New 
American Machinist’s Handbook 


Edited by Rupert Le Granp, Sen- 
ior Assoc. Editor, American Machin- 
ist. 5¢ x 8} in., 1579 pp. Published 
by McGraw-Hill Book Co., 330 W. 
42 St., New York 36, N. Y. $11. 


As a reference handbook, as a vol- 
ume for self-study, as a practical sum- 
mary of man’s up-to-date methods of 
working metal, this complete revision 
of Colvin’s and Stanley’s original hand- 
book should prove valuable to all those 
active in the manufacturing process. 
This specifically includes those in- 
volved in those phases of product de- 
sign where the characteristics and 

(Continued on page 375) 
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FERROUS AND NON-FER- 
ROUS CENTRIFUGALLY 
CAST ROLLS, SLEEVES, 
TUBES, LINERS, CHUTES, 
RETORTS, RINGS, BUSH- 
INGS, BEARINGS, ETC. 


Here you'll find a skilled staff in completely 
equipped laboratories testing new materials, develop- 
ing new processes, helping to make better castings for 


your specific requirements 


These improvements are directly translated into 
uniform, strong, close-grained ferrous and non-ferrous 
castings with extreme resistance to corrosion, heat, 
and abrasion. As another service, the Chief offers 


machining facilities for turning, boring, and drilling 


Bring your casting problems to the Chief's thor- 
oughly trained specialists. These men are always 
available to apply their broad experience to your 
particular needs. 


C. M. Lovsted & Co., Seattie, Wash. @ Tynes Bros., Birmingham, 
Ala. . Cordes Bros., Sen Francisco and Wilmington, Callf. 


Chic} SANDUSKY 
CENTRIFUGAL CASTINGS 


FERROUS AND NON-FERROUS 


SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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Now...new flexibility...economy in 
machinery design made possible by 


PREMIUM 


BELTS reinforced 
with DAC RON 


COST COMPARISON 


STANDARD BELTS 
(Total Rated Capacity 45.5 HP) 


Motor Sheave 10”p.d., 5C groove 

Mill Sheave 20” p.d., 5C groove 

V-Belts 5 standard C 144 
‘Matched Belts’’ 


PREMIUM BELTS 


Reinforced with ‘‘Dacron’’ 


(Total Rated Capacity 50.4 HP) 


Motor Sheave 10” p.d., 4C groove | 
20” p.d., 4C groove | 


Mill Sheave 
V-Belts 4 premium C 144 
‘*Matched Belts’’ 


\Width of Sheave| 
(Inches) 


5.375 


5.375 


4.375 
4.375 


Cost 
(Dollars) 


38.68 
64.08 
48.00 
150.76 








REG U S PAT OFF 
POLYESTER FIBER 


Greater power-handling capacity... 
lower drive costs...easier matching 
with this stronger, more stable 
reinforcement ! 


To meet today’s demand for smaller, more compact, 
more economical v-belt drives, manufacturers have de- 
veloped premium v-belts reinforced with ‘“‘Dacron’’* 
polyester fiber that: 


4. Withstand greater shock 
loading. 

5. Have longer flex life 

6. Are more stable. 

7. Have less stretch. 


1. Lower drive cost 
2. Save valuable space 


3. Transmit up to 40% more 
horsepower, depending on 


belt construction. 8. Require less maintenance 


“Dacron” in v-belts is approximately 40% stronger than 
conventional fibers. It is highly resilient — “‘gives’’ under 
high impact — but resists stretch and compression. And 
the low moisture regain of ‘““Dacron’’—only 0.4% —as- 
sures dimensional stability to changes in humidity 

Because these new high-strength, low-stretch v-belts 
permit use of fewer belts and smaller sheaves, they are 
more economical to install and to maintain. 

For your next drive, consider the advantages of premi- 
um v-belts made with “‘Dacron’’. They combine the 
unique properties of ‘“‘Dacron’’ polyester fiber made by 
Du Pont and the highest skills of leading manufacturers 
who make the belts. E. I. du Pont de Nemours & Co 
(Inc.), Textile Fibers Dept., Wilmington 98, Delaware. 


* Dacron” is Du Pont's registered trademark for its polyester fiber 


OU PONT 


REG. U.S. PAT. OFF 
BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 
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MORSE TORQUE LIMITER PROTECTS MOTOR AND 
REDUCER FROM DEAD-STOP OF DRIVEN UNIT! 





Morse Torque Limiter and sprocket act as slip ciutch on Model 55 Automatic 
Electric Shift Trimmer made by The Wheland Company, Chattanooga 
Arbors are shifted at 120 fpm, instantly stopped and locked into place 
Torque Limiter on jackshaft is set so sprocket slips when motor torque 

38 ft.-lbs.) is exceeded. Absorbs inertia of 1-hp, 155-rpm gearmotor; reduces 
shock on drive unit when driven shaft is stopped 


Typical application shows how you can safeguard 
drive units and eliminate shear pins 





In this Wheland Electric Shift can safely control many of the 
Trimmer, two 200-pound saw ar- shock-load problems present in 


Check these advantages of 


Morse Torque Limiters 


Eliminate downtime 


Torque-sensitive and fully 
adjustable 


Completely automatic and 
dependable 


Resume operation 
automatically 


Compact, standard sizes 








bors are automatically moved into 
position at 120 feet per minute... 
then stopped dead and locked 
into place. 


The tremendous shock trans- 
mitted to the drive mechanism 
when the arbors are stopped, is 
safely dissipated by a Morse 
Torque Limiter used as a slip 
clutch between the driving and 
driven units. In addition, it pre- 
vents motor inertia from building 
up torque in the drive. 


Versatile Morse Torque Limiters 


MORSE CHAIN COMPANY «+ INDUSTRIAL SALES DIVISION 


your machine operations. 
These simple devices are depend 
ably sensitive and easily adjusted 
to desired torque limits. When 
overload or jam-up is cleared, they 
automatically resume operation, 
eliminating downtime or disman 
tling necessary with shear pins 
Send for Free Catalog 
A full line of Torque Limiters is 
stocked by your Morse Dis 
tributor. For free catalog, or 
power transmission engineering 
help, see him or write today 


ITHACA, N.Y. 


CHAINS, CLUTCHES, 
AND COUPLINGS 





UNGROUND 
BALL BEARINGS 


For All Industries 


ILIAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), itd Kilian Steel Ball Corporation 
Canada), Ltd 240 Fleet St. East, Toronto 2B, Ont 100 Wellington St., Hartford, Conn 
COMPANIES 9g 
240 Fleet St. East, Toronto 2B, Ont 





use these 


GRIPCO CLINCH NUTS IF YOU ARE LOOKING for a 


supply source capable of pro- 


. 
with the exclusive en ineered viding high-performance ma- 
terials that give you resist- 
eron eX | SHE ance to high temperatures 
s and low thermal expansion; 


feature excellent mechanical 
strength and wear resistance; 
for “fixed’’ fastenings for “‘hard- “<a r . superior dielectric strength 
to-reach’’ or blind assemblies. 2 - <e and both high and low 
They wear longer, hold tighter, we frequencies 
give greater customer satisfaction . " 
See how leading appliance manufac- Senet A GOOD SOLUTION to your 
turers get lower cost fasteners into oe problem is to check with 
inaccessible places. _ a, Frenchtown. Asone of Amer- 
ica’s leaders in engineered 
: ceramics for over 40 years, 
% : i cow | “4 Be we are in a position to serve 
Nut -— Nut an Nut & - 3 = oe * you in three ways: | 1) pro- 
Clinched Staked-In Hex Hole Be- = viding research facilities for 
Solid To Float fore Clinching sae product improvement 
Gripco Clinch Nuts can be either through engineered ceramics, 
clinched solid for a rigid application or : 2) assisting in design and 
staked in with a six point staking ——— \ development work, (3) pro- 
punch to give a floating effect. This Dg tt ducing required parts and 
floating effect takes care of misalign- — components in any quantity 
ment and makes the application of , ati «he 
the bolt easier. Gripco clinch nuts can by — most exacting — 
fications. Want to know 


be clinched or staked with stationary ® er" 
or portable hydraulic or air equipment. more? Write for literature. 


Details on request. Write for samples 
3 Tren chtown 2orcexay 


and data sheet. 
87 Muirhead Avenue e Trenton 9, New Jersey 


< 


WUT COMPANY 


308-5 S$. Michigan Avenue, Chicago 4, Illinois 


J 
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effects of production techniques con- 
stitute factors to be taken into consid- 
eration 

Although condensed, this book is a 
rather complete source of detailed in- 
formation on metals and all the cur- 
rently significant methods of machin- 
ing, forming, joining and finishing 
them. The essentials of importgnt en- 
gineering literature, engineering and 
product standards and full descriptions 
of the best shop practice are included. 
Other chapters are devoted to inspec- 
tion techniques, fastening devices, tool 
engineering and drafting practice, ma- 
chine tool standards, power transmis- 


sion quipment, mathematic and 


1 and with a new format, 
s said to be more 


ILL 


Developing 
Your Executive Skills 


Auren Uris, Editor, Human Rela 
tions Div., Research Institute of Amer- 
ica. 54 x 84 in., 270 pp. Published by 
McGraw-Hill Book Co., Inc., 330 W. 
42 St., New York 36, N. Y. $4.50. 


There are chapters in this book on 
some of the various aspects of the 
executive’s role today, including how 
to be a good administrator, decision- 
making, long-range planning, executive 
problem solving, communication, 
working with subordinates, correspon- 
dence, interviewing, sharpening men- 
tal focus and memory. The book also 
contains self-analysis tests and quizzes, 
charts such as a guide for long-range 
planning, a communications analyzer, 
and a personal efficiency guide. The 
many case histories will prove an en- 
lightening study for the young execu- 
tive on the way up. 


Machining Aluminum 


Kaiser Aluminum & Chemical Sales, 
Inc. 54 x 84 in., 308 pp. Published 
by Technical Publications Dept., 
Kaiser Aluminum ¢€ Chemical Sales, 
Inc., 228 N. LaSalle St., Chicago 1, 
Ill, $2. 


Another excellent reference book in 
Kaiser’s series on aluminum fabrication 
with much practical information on 
machining the various alloys of this 

(Continued on page 379) 
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Precision gears 
custom-made by Perkins 
meet your specs 
and your time-table 


WAVAVATAN ALAA 


Throughout industry, the name PERKINS 
in association with GEARS has long been 
symbolical with quality and service. 
Hence — be they washing machines or 
supersonic aircraft engines — if the com- 
ponent gears of the finished product are 
custom-made by Perkins, they will be 
better products. You furnish the speci- 
fications, we'll produce the gears! 


PERKINS MAKES in all materials, metallic or non- 
metallic, and in any size, to your specifications: heli- 
cal gears, bevel gears, sprocket ratchets, worm 
gears, spur gears with shaved or ground teeth, ground 
thread worms 


NOTE: The PERKINS PRECISION SPRING COILER is the 
latest development in the spring coiler field and elim- 
inates entirely the use of arbors t-up t 

It is a compiete self-sufficient m € I enabies 
you to make the spring you want 

— in seconds. The coiler produc 

in any diameter and any pitch w 

Sizes .005 to .125. Diameter fr 

larger. Size of the compact coi 

A POWER MODEL mounted on a 

cabinet base is also available. Full 

request 


Perkins Machine & Gear Co. 


105 Circuit Ave., West Springfield, Mass. 





Johnson Ledaloy! self-lubricating bearings hold oil 
like a sponge—will never need oiling for the life of 
Telectro tape recorders. Here one is being slipped 
on to the shaft of component. 


For Accuracy, Durability And 


Economy, Telectro Industries 
Uses Johnson Ledaloyl 
Self-Lubricating Bearings 


Telectro Industries Corporation of Long Island 
City, New York, insists that every component 
of their wire and tape recorders must have the 
quality and stamina to give trouble-free service 
for the life of the machine. 

That is why they chose Johnson Ledaloy! bear- 
ings according to Mr. Roy Yasen, Purchasing 
Agent, who says: ““Everything considered —accu- 
racy, price and delivery—we find these self- 
lubricating bearings to be the most durable in 
this price range.”’ ““People who buy these record- 
ers won't be bothered with taking them apart to 
oil bearings,” continues Mr. Yasen, “‘that’s why 


Accuracy of Ledaloyl bearings makes for snu 


g 


press-fit in the base plate of Telectro recorder 


A handful of trouble-free service for Telectro 
Johnson Ledaloy! bearings assure durability of re 
corder, yet are economical and easy to instail 


we use Johnson Ledaloy! bearings, that have the 
oil right in them. They last as long as the ma- 
chines, without lubrication.”’ 

A Johnson distributor services Telectro, gives 
them immediate delivery on stock sizes, calls in 
a Johnson field engineer to help work out any 
special items. 

Your local Johnson distributor has available 
more than 400 stock sizes in three basic types 
he will be glad to work with you in developing 
new economy and performance in the items you 
manufacture. Johnson Bronze Company, 008 
South Mill Street, New Castle, Pennsylvania. 


Si, nS == oebh, 


GRAPHITED GENERAL PURPOSE UNIVERSAL BRONZE BARS LEDALOYL ELECTRIC MOTOR 


over 175 sizes over 900 sizes over 400 sizes over 400 sizes 


over 350 s 


zes 
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Install Chrysler Industrial Engines 


... best-engineered, most-economical answer to your power problem 


Chrysler Power is the dependable, economical, lightweight 
answer to your high-speed or high-torque power require- 
ments. Within their power ranges, each Chrysler Industrial 
Engine is a leader in the field and is recognized as such by 
manufacturers of almost every type of self-powered 


particular requirements of your equipment in the field 
Whether equipped for Gasoline, Distillate Fuel. Propane 
or Natural Gas operation, Chrysler Industrial Engines 
offer definite advantages . . . performance, ease of main 
tenance, fast parts service, low initial and operating costs 


equipment. 
Check the specifications. Note the optional equipment 
which can be factory supplied or installed to meet the 


See the dealer nearest you, or write for complete 
information. Dept. 31, Industrial Engine Division, Chrysler 
Corporation, Trenton, Michigan. 


wr where 





Chrysler Industrial Model Chrysler Indust 
56 V8 Engine, 331 Cubic 
Inches Displacement 


(Front End Chain Drive) 


Engine, 265 
Displacement 


(Front End Gear 


GENERAL SPECIFICATIONS 


ind. 30 


ind. 32 ind. §2 


No. of Cylinders 


Type of Engine—4 Cycle 
Bore 


Inches 





Stroke — Inches 
Displacement—Cu. In 


Compression Ratio 





Valves — Arrangement 


4 


Pistons —No. Rings 


Crankshaft —Bearings 


Camshaft Drive 





Camshaft — Bearings 


a a 
Crankshaft — Bearing Diameter 





Type 


Lubrication 








Lubrication— Type Oi! Pump 


Lubrication— Oil Capacity Qts. | 
ignition —Battery Type 
Spark Plug —Size 


Starting —Elec. Type 
Gen. Reg 


Full Voltage 


Gen. Reg. —Full Voltage 
and Current Control 


Carburetor — Type 


Fuel Pury 

















Weight — Approx. (Lbs 





HORSEPOWER 


_ i 
= 
f ~ 


WITH A PEDIGREE 


CHRYSLER INDUSTRIAL ENGINES 


INDUSTRIAL ENGINE DIVISION © CHRYSLER CORPORATION 








WHAT'S NEW AT BRISTOL cee 


Automation and Bristol 
Through-Broached Screws 
cut assembly time at Burroughs 


BURROUGHS, DETROIT, reports that Bristol patented 
Through-Broached Socket Screws, hopper-fed to a 
power screwdriver, cut in half the time 
insert set screws in critical stop « 
matic Accounting Machine. 

THAT'S NOT ALL. Machine-fed Bristo! screws not only 
eliminate a tedious hand operation, but also cut loss 
of screws due to dropping and cross threading. 

HOPPER-FEED is no problem with the double-ended, 
symmetrical Bristol Through-Broached Socket Set 
screw. It has all the hold- 
ing power of a standard 
socket set screw but, to 
facilitate machine assem- 
bly, the socket is broached 
all the way through so it 
can be inserted from 
either end. 

Write to The Bristol 
Company, Socket Screw 
Division. ASS 


required to 
for their Sensi- 


LARGE AND SMALL—WE MAKE THEM ALL 
(<>) Bristol’s Hex Socket Screws Bristol's Multiple- 
! SB) Spline Socket 

; Screws 


RCA VICTOR 


“VICTROLA” PHONOGRAPH 
i - 


ON A HARTFORD THRUST RETAINER 


Fine enough for the brilliant $1600.00 Mark 
I new Orthophonic High-Fidelity 
Phonograph ... 


“Victrola” 
yet inexpensive enough for the 
$12.95 economy model, Hartford Thrust Retain- 
ers will be found in RCA Victor record players. 
They insure a properly balanced turntable. 
Minimize rumble and background noise, give 
better tracking and lower running torque. Why 
not let Hartford solve your bearing problems? 


ford 


PRECISION BALLS ¢ BEARINGS 


The Hartford Steel Ball Co., Inc., 3 Jefferson Ave., 
W. Hartford 6, Conn. 


ENGINEERED TO YOUR PRODUCT 


Dormeyer Solenoids are built to your specifications 
in every detail. Constructed from only the finest 
materials, each unit is carefully inspected for uni- 
form high quality. 


No matter what your requirements are, we will 
supply them. Expanded facilities enable us to offer 


the widest variety of solenoid types in the industry 


DORMEYER TRANSFORMERS AND COILS 


Built to the same high engineering 
standards as Dormeyer Solenoids 
Compact, efficient—outlast equipment 
life. Coils to No. 50 wire. 


PROMPT DELIVERY IN 
ANY QUANTITY 


Send specifications for free estimate. 
Request catalog giving full engineering data. 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
3414 MILWAUKEE AVENUE CHICAGO 41, ILLINOIS 
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New Books continued 


material. Profusely illustrated with 
clear sketches and photos and includ- 
ing many quick-reference tables, charts 
and nomographs that are useful to the 
igner as well as the machinist. 
Information is divided into sections 
depending upon the operations per- 
formed: general machinability, milling, 
turning, drilling, reaming, tapping, 
boring, shaping, planing, broaching, 
grinding, filing, sawing, nibbling, and 
utting fluids. 
lhe book provides a guide in select- 
ing a specific alloy for a given design 
ind also aids in choosing the most 
} } 


1 
table meti 


' . 
10ods of nachining for 


the metal-working equipment avail 
)] A glossary of terms common 
to machining is also included 
I'ree copies may be obtained when 
juested on company letterhead, by 
ldressing Technical Editor, Kaiser 
Aluminum & Chemical Sales, Inc., 


NX LaSall a. eo ¢ 2 1] 


High Temperature 
Corrosion Data 


NACE Technical Committee Reports, 
Publication 55-6, booklet, 114 x 8 in.. 
6 pp. Published by the National Asso 
ciation of Corrosion Engineers, 106] 
M & M Bldg., Houston 2, Texas. 
$0.50 

Information on the high tempera 
ture corrosion behavior of 31 materi- 
als ranging from cast iron to lead and 
including some non-metallics has been 
tabulated and published by the 
NACE. The report was compiled by 
Technical Unit Committee T-5B. 

The data cover a number of stain- 
less steels and high alloys subjected 
to temperatures over 400 F. Corro 

given as low, moderate 


ech temperatures 


Bearing Lubrication Analysis 


R. R. Staymaxer, Professor of Ma- 
chine Design, Case Institute of Tech- 


nology, Consulting Engineer, Cleve- 
land Graphite Bronze Co. 6 x 94 in., 
108 pp. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New 

York 16, N. Y. $5 
Written fer the machine designe: 
rather than the lubrication specialist, 
this book covers the general princi- 
(Continued on page 380) 
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WHEN TO 
SPECIFY 


FERGUSON 
DRIVE 


IN YOUR NEW PRODUCTION MACHINERY 


WHEN INDEXING SPEEDS OR YOU NEED PRECISION OF 
LIMIT YOUR PRODUCTION... 001" WITHOUT AUXILIARY 


LOCKING DEVICES... 


OR IF YOU REQUIRE SMOOTH OR IF MAINTENANCE “DOWN 
STARTING AND STOPPING... TIME” 1S A MAJOR PROBLEM... 


There's No Place in Automation for 
Obsolete Indexing Devices 


Modern production methods require speeds and precision impossible to 
obtain with geneva drives and other obsolete indexing devices. The Fergu- 
son Roller Gear Drive makes it possible to increase production speeds as 
much as 100%, while improving product quality and reducing maintenance 


costs! The Ferguson Drive, the greatest development in indexing in the 
last thirty years, attains indexing speeds up to 1,000 per minute in some 
applications without undue shock or vibration to the Drive or machine 
If you have machinery utilizing dial feeds, roll feeds, carrier chains and 
other types of intermittent feeding methods, investigate the Ferguson 
Drive and discover what it can do for you. 


NOW IN STOCK! 


CUT WEEKS OFF 
DELIVERY TIME! 


The more widely used Fergu 
son Drives may now be 
ordered from stock with weeks 
cut off delivery time and prices 
reduced as much as 25% 
Send in the attached coupon 
or write for Bulletin 105a to 
get full information, including 
load ratings, dimensions and 
data on selecting a Drive. Find 
out how inexpensive it is to 
modernize your production 
machinery, increase produc- 
tion and lower operating costs 


FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION 
P.O. BOX 5841 ST. LOUIS 21 


FERGUSON MACHINE & TOOL CO., INC 

Roller Gear Division Dept. B-1 

P. ©. Box 5841 St. Lovis 21, Me 

Send free copy of bulletin 105a and data on stock and stand 
Ferguson Drives for high speed precision indexing of 
duction machinery 


ee 


COMPANY. 


STREET 





nigh gain 


PRD TRANSISTOR- 


MAGNETIC 


SERVO AMPLIFIER 


—weighs only 21 ounces 
— measures 3% x 22x 2% 


The Type R40G7W6 is a small tran 
sistor-magnetic amplifier which is 
specifically designed to drive parallel 
connected Bu Ord MK7 and MK14 
400 cps servo motors from potenti 
ometer, synchro or resolver data. The 
unit has a built-in silicon transistor 
preamplifier and requires no stabil 
izer, demodulator or d.c. power sup 
ply. Truly remarkable performance is 
achieved with this unit as can be 
seen from the complete specifications 


Specifications 


th MKl4n 


Write for complete folder 
on PRD Magnetic Amplifiers 


dgllechui 


RESEARCH & 


DEVELOPMENT CO., INC. 


202 TILLARY STREET 
BROOKLYN 1, NEW YORK 
Telephone: ULster 2-6800 


continued 


New Books 


ples of lubrication analysis in bearing 
design. The author stresses sleeve 
bearings, the most common type of 
bearing found in machines. Its discus 
sion is illustrated with case studies 
and numerical examples. There is an 
outline of hydro-dynamic theory as a 
guide to the design of bearings lubri 
cated from an external source, a di 
cussion of the characteristics of vari 
ous bearing materials, and an analysis 
of the so-called oil-less bearings, in 
tended to perform without an external 
supply of lubricant 

rhe topic of oil viscosity is empha 
sized. The author presents a method 
of predicting temperature ris¢ ind oil 
viscosity in one operation 


Brazing Manual 


Prepared by Committee on Brazing 
ind soldering, American Welding S« 
193 pp. Published by 
$30 Park 


ciety. 6x 9 in 
Reinhold Publishing Corp 
Ave., New York 22, N. ¥ 


A much-needed book « 


f welding that is increasing 


portance. Prepared by a committe: 
experts in the field, an attempt 

made to develop standards for the 
dustry i 
first effort, it is well done and should 


prove valuable to designers for refer 


including terminology \ 


ence as well as for basic information 
on the brazing process 

There are 11 pages on joint design 
ind the appendix contains a complet 
table of properties of brazable metal 
ind alloys for handy referenc« 
The book discusses the 5 tanda 
brazing processes, mm luding 
erations from precleanins 
preparation to post-braz¢ 
inspection for aluminum 
ypper, steels, iron, nick« 


P] 
metals and al 


Units of Weight and Measure 


Dr. L. V. Jupson, national Burea 
of Standards, Miscellaneous Publica 
tion 214, 8 x 10} in., 64 pp. Pub 
lished by the NBS, U. S. Dept. of 
Commerce, Washington 25, D. ( 


$ 40 

Ihis publication, superseding Mis 
ellaneous Publication 121 issued in 
1936, defines the units of length 


(Continued on page 383) 


EACH 
PART 


OFA \ 
ee 


JOINT @& 


Is 
PRECISION \, 
GROUND 
AND 
PERFECTLY 
FITTED 


Lovejoy Universal Joints are 
precision-built for tough 
service ... are light-weight, 
quick-acting to give sensi- 
tive response and smooth 
performance. 

Compact construction 
makes them ideal for close 
quarter operation. Simplicity 
of design and absence of com- 
plicated parts assure depend- 
ability, long life and negligible 
maintenance. 

Lovejoy’s full line of stand- 
ard sizes can provide you with 
the universal joint that is just 
right for any slow speed ap- 
plication. Special units can be 
made to individual specifica- 
tions on request. 

Standard sizes range from 
fractional to 207 hp., diam- 
eters 4%” to 4”, bores 4" to 2", 
lengths 2” to 1054”. 

Contact Lovejoy now for | FL 
complete information. = HS 
Request bulletin. 


E 
LOVEJOY FLEXIBLE COUPLING CO. 


4873 W. LAKE STREET + CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 


Universal Joints 


P uct Fy 
on ns 





find a simple low-friction seal 
problem: 


that’s dependable over a wide ambient 
temperature range 


minnesota rubber’s 
money-saving new 











evidence: 


STEWART-WARNER’S “ALEMITE FARM GUN 


as a 


1026A”’ uses a Quap Rinc (Q-30 
follower ring to seal the grease in the cylinder. Basic requirements were low friction 
plus dependable sealing ability at a wide ambient temperature range. This new unit 


was greatly simplified because the QUAD RING eliminated several parts previously 
required in guns of this type. The contoured lips of the QUAD RING absorb the vari- 
ations of standard tubing— still effecting a seal with considerably less squeeze than 
an O-ring. This low squeeze produced less friction 

Quap RINGs are injection molded. Denser, tougher 
5 psi! Only 60-100 micro-inch groove 


giving longer life 
surface. Eliminates 


{-lip action even seals at 0 to 
finish needed. N 
“spiral twist’’. 


© parting line on sealing 
free samples and data: Free samples of Quap RInGs are available with 


a descriptive brochure containing technical information and installation data 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 


Dept. 201, 3630 Wooddale Ave., Minneapolis 16, Minn., Phone 


West 


9.6781 





Excidsive Features of | Simplify assembly and setting 
of Adjusting Screws 


Rotary Air and The new Tension Type PALNUT 
Lock Nut is tightened once when as- 
VACUUM PIMPS sembled and never touched again no 
matter how often the screw is ad- 


justed. Only a screwdriver is needed. 


bring you TENSION TYPE 


* High Vacuum * Smaller Size PALNUT Mela 


* Greater Volume * Lifetime Operation NUTS 


Trademark 


How it works: 
Resilient spring design assures smooth 
4-WING TYPE Sa =—_ pie but powerful hold on screw threads for 


accurate settings, despite vibration. 
Curved Wings on casy-ection Barbs at the base prevent PALNUT 
from changing position when screw is 
adjusted. Back-off torque is twice in- 
stallation torque. 


hinge, maintain continuous 


wall contact. 


Cast | wi id Cylind : " a. re : 
a ension Type PALNUTS are lower in cost, 


require less space, are easier, more economical 
to assemble than other tension devices. They are 


! 

| 

hone themselves to hard, | 
their own wear—assure leak- | adapted to manual or high-speed power assembly. 

l 

l 


glassy smoothness—tako up 


proof seal for years. Need no serrations, special holes or auxiliary 
holding means. Available for thread sizes 2-56, 
Extra-large Air Space pro- 4-36, 4-48, 6-32, 6-56 and 10-32. 


vides greater capacity, per- ‘ 
e ee © Write for free samples and literature. 


THE PALNUT CO., 65 Cordier St., Irvington, Il, N. J. 
in Canada: P. L. Robertson Co., Lid., Milton, Ont. 


mits use of smaller pump. 


Vacuums te 20” Wg.; pressures to 15 L 
psig.; displacement to 162 c.t.m ——— <= == == aes ae aes aoe 





2-WING TYPE q SELF-SUPPORT- 


ING — Needs no 
external supports 
of any kind. 


Automatic Wing Adjuster 








assures wing-to-wall con- 





tact, prevents sticking, guar- 
antees positive action 


Extra-long Steel Wings (not 


wear. Cylinder walls made 


of durable cast iron 








SYPHON ELBOW 
ASSEMBLY PLATE — Permits use of 
— Holds internal straight pipe for 
parts in position syphon. Can be 
when head is inserted or with- 


Vacuums to 29.9" Hg.; pressures to 20 removed. drawn r ig ht 
psig.; displacement to 40.8 c.f.m a through the joint 


sont rc 
Install LEIMAN AIR PUMPS Johns gotorY Joint 


for dependable Vacuum (Suction) and Pressure 


° 
Precision-made, compact with SYPHON ELBOW 
FREE ENGINEERING DATA Leiman Air Pumps have fewer 
moving parts—no tps or 
blades to renew — need no 
Applicotion Book showing 60 maintenance except oc- Johnson Joints represent the best way industry has yet 
er tna ln of casional oiling — run for 10, found to get steam or liquids into rotating rolls and 
15 and 20 years without cylinders. They are completely packless, need no lubrica- 
16-poge Cotalog showing con trouble or shutdown. Over tion or adjustment. The Type SBP shown gets steam in, 
ge types, sizes, capac half a million installed. Con- condensate out, through the same head, Other types avail- 
— sult our engineers on any air able for through flow service, in sizes to meet all operating 
x application. needs, WRITE FOR COMPLETE INFORMATION. 


LEIMAN BROS., Inc poration TAN 


107 Christie St., Newark 5, New Jersey 813 Wood St., Three Rivers, Mich. 


Large air space provides 


more compact pump. 


| 
| 
| 
| 
composition) provide long | 
| 
| 
| 
} 
' 
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New Books continued 


mass, area, volume and capacity in 
use in the United States. It also 
gives tables of interrelation and _ ta- 
bles of equivalents for these units in 
the metric system and in the U. S 
customary system 

In addition, the volume contains 
sections of the fundamental equiva 
lents, the approved spelling and ab 
breviation of each of the most com 
mon units of weight and measure, and 
the status of the metric system in the 
United States. All of the tables and 
other material have been revised to 
conform to current definitions, equiva- 
lents and usages. Conversion tables 
are confined to simple units, exclud- 
ing all compound units such as foot- 
pounds, pounds per cubic foot, and 
feet per second 


Basic Mathematics for 
Science and Engineering 


Pau G. Anpres, ITlinois Institute of 
Technology; Hucu J. Miser, Opera- 
tions Analyst, USAF; Ham Rern- 
GOLD, Illinois Institute of Technology, 
6 x 93 in., 846 pp. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. $6.75 


l'his book is a revision of an earlier 
volume by the same authors published 
in 1944 under the title “Basic Mathe 
matics for Engineers.” The principal 
changes effected in the revision are 
thes 

1. The text has been thoroughly 
reviewed and revised to insure that 
it meets the needs of scientific as well 
as engineering curricula. To this end, 
the applications treated, as well as 
many exercises and illustrative ex- 
amples, have been drawn from varied 
fields of science as well as engineering. 

2. The portion of the book devoted 
to analytic geometry has been ex 
panded 

3. The exercises have been replaced 

Many lesser changes have been 
made in order to strengthen and im 
prove the book. However, the organi- 
zation and objectives of the book re 
main the same, and all of the principal 
features that distinguished the earlie1 
volume from other texts in this field 
have been retained. 

This book presents the mathematics 
required for elementary science and 
engineering courses and serves as a 

(Continued on page 385) 
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\ 
\\ Have You A Design Problem 


\\ Involving Switches? 


Cyap ACTION 


micro-switches 


Whether you're designing a new 
product or redesigning an exist- 
ing one, chances are that the 
Acro switches can ease your path. "4 Most 
You see, no other line of snap- Cah Mee 
action switches comes in so many ° men 
standard types. Hence, you can, Keguite 
in all probability, profit from the PTTTTR TT TTT 
important savings of being able , Costs, TOO 
to use a production line Acro 
switch for your special needs. 
Too, there may be the oppor- Write for 
tunity to improve your products’ 
performance . . . to solve pro- CATALOG 
duction bottlenecks ...tolower | PRS 
costs. Why not find out today? cotalog belongs every 
Write us and one of our sales gives operating char 
engineers will call. = cian aaaaieaee 

7 news types of 


tches. Write for 
today 


The Biggest Line of Little Switches 
ACRO SWITCH DIVISION 


CRO 


MANUFACT 


COLUMBUS 16, OHIO 


Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 





ELIMINATE EXPENSIVE FINISHING! 


FABRICATE 
OW products 
from 


ALUMINUM 


Available in widths up to 36” 


You can cut production time and increase 
output when you fabricate from pre-painted 
aluminum. Colorweld Coil, roller-enameled 
aluminum, retains its original color perfec- 
tion throughout most fabrication stresses and 
production operations. Colorweld’s baked-on 
enamel finish permits bending, forming, slit- 
ting, stamping and most drawing operations 
without scratching or peeling. By a special 
process, including careful Alodizing, the colors 
literally are welded to the metal for a lasting 
finish. 


CHAIRS 


TRAILERS TABLES 


Colorweld Coil is available in widths ranging 
from 42” to 36”, in thicknesses from .016” to 
051”. It can be coated in a variety of standard 
colors, enameled on one side or two, using the 
same or a different color 


To add sales appeal to your products at sub- 
stantially reduced production costs, fabricate 
your products from Colorweld Coil. We shall 
be glad to send you additional information, 
without obligation. Write to us today 


SOUTHERN STATES IRON ROOFING COMPANY 
GENERAL SALES OFFICES, SAVANNAH, GEORGIA 


NEMA RERATED 
FRAME DESIGNS 


DRIP-PROOF 
(Open Type) 


TOTALLY ENCLOSED 
NON-VENTILATED 


TOTALLY ENCLOSED 
FAN-COOLED 





© Frame sizes from 56 
thru 326. Cast-iron con- 
struction. Furnished with 
ball or sleeve bearings 
All exterior surfaces are 
smooth and symmetrical 
Streamlined design  af- 
fords complete protec- 
tion against drippin 


} - 


liquids or falling particles. 


p- 


® Totally er 
non-ventilatc J n 
to 3 HP. Recomme: 
for use in non-explo 
abrasive dust, met 
or where foreign matter 
may enter a motor. Posi- 
tive protection of motor 
windings. Same design 
used with larger motors 
that drive propeller-type 
fans where the fan blows 
cooling air directly over 
the motor. 


® Totally enclosed, 
fan-cooled, from '% to 30 
HP. Cooling air is drawn 
by an external fan across 
the motor towards the 
driven machine. Heat 
generated by the machine 
is not drawn across the 
motor. Same system used 
in standard, fan-cooled 
motors and explosion- 
proof designs. 


Write for Bulletin SDA-155. 


3S -teng tiem epee) Mlk site), | 


tHE SQerless.Clectiic COMPANY 


FANS - BLOWERS - MOTORS - ELECTRONIC. EQUIPMENT 


QED W. MARKET ST 


WARREN, OHIO 
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preparation for a course in the calcu 
lus. It contains the topics from alge 
bra, trigonometry, and analytic geo 
metry that are needed to meet this 
dual objective. An attempt has been 
made to render the explanations and 
discussions unusually clear and com- 
plete so that the book can also be 
used for home study, or in courses 


liance than usual is 


where greater re 
placed on the student’s reading 

Illustrative examples are worked 
out in full so that the reader can see 
in operation the principles discussed 
in the text and so that he has a clear 
procedure after which to pattern his 
own work. 

One purpose of the book is to show 
the student how elementary mathema 
tics is used in scientific and engineer- 
ing applications. Therefore, the book 
contains many uses of scientific and 
engineering symbols and terminology, 
ind numerous illustrations, graphs, 
examples, and exercises from science 
ind engineering 


Introduction to 
Electronic Analogue 
Computers 


C. A. A. Wass, Sr. Principal Scien- 
tific Officer, Royal Aircraft Establish- 
ment, Farnborough, Hants, England 
and General Editor D. W. Fry, 
Atomic Energy Research Establish- 
ment, Harwell, England, 53 x 83 in., 
231 pp. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42 St., New 
York 36, N. Y. $6.50 


[his book is an up-to-date report 
on the present status of analog com- 
puting, constituting a professional de- 
scription of analog differential analy- 

ind their components Both 
theory and design are treated in a 
ufhciently basic manner to be ap 
| U. S. developments and 
[here is an excellent set 
of references covering many items not 
common knowledge among American 
r¢ der 

fter introductory material, the au 
thor treats the mathematical problem 
statements of a variety of systems 
amenable to analog computer solu- 
tion; these are discussed by means of 
simple, idealized computing networks 
which serve to introduce the basic 
characteristics of components. The 


(Continued on page 387) 
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INVESTMENT 
CASTING IS 
ECONOMICAL 


© Performance requirements demand use of alloys that are difficult to form 
or machine. 


e Intricate shape or unusual contours cause expensive machining, finishing, 
and/or assembly costs. 

© Production runs too small to warrant machine set-ups. 

© Part sizes are smaller than 10” or lighter than 10 pounds. 

© Realistic tolerances and inspection standards are specified. 


ARWOOD engineers will gladly help you with your design and production 
problems. They are casting specialists. Let them study your blueprints or 
a sample part and save you time, effort and money. 








A CASE IN POINT! 
LIGHTER, STRONGER, CHEAPER 


Stainless steel hinge for military ordnance com- 
ponent was formerly composed of a stamped bracket 
and machined hinge, welded together and assembled 
to a complicated anti-rotation device. Entire unit is 
now cast in one piece and is lighter and stronger. 
Hole-reaming is only machining required. 








Write TODAY for your FREE copy of “A Critical Survey 
of Investment Castings”, written especially for design 
and production engineers. 


ARWOOD PRECISION CASTING CORPORATION 
68 Washington Street ®© Brooklyn 1, New York 
Piants: Brooklyn, N. Y. © Groton, Conn. ¢ Tilton, N. H. © Los Angeles, Calif. 
“PIONEERS IN INVESTMENT CASTING" 

















SAVINGS in STEEL 


| | NOW POSSIBLE WITH THE NEW 


Alumienn 
= 


In many cases, expensive high alloy strategic steels may be re- 
placed with low alloy steels which have received the ALUMI- 
COAT Molten Aluminum Coating Process. Under high temperature 
conditions, these low alloy steels would ordinarily oxidize and 
scale, but after the application of the ALUMICOAT Process, 
they have proven superior to strategic alloy steels 


The Alumicoat 
Process has been 
TABLE SHOWING ALUMICOAT PROTECTION successiully applied 


Time Chonge in 


Stee! Somples he oe to Jet Aircratt 
WITHOUT ALUMICOaT Components, 
10-6 Chromium Niche! 1.390 2 Petroleum Refinery 

eee ae Equipment, Exhaust 


wit alumicoat ‘ Manifolds, Diesel 

h Ploin Stee 13 2 Engine Components, 
Anot er NEW = a -- = =< ~ - : etc. Full details 
188 Satin tiheey 1,700 of the Alumicoat 

eavy- uty | “Alte sah sittin ne Ata Process will be 


furnished upon 


x request 
Ui- 
The above table showing ALUMICOAT 


e e rotection, is a factual report of the pro 
The Model BKN Single Cylinder Sethe capacities inherent = the application 


of this process to different metals at different 


3.2 to 6.8 hp. condone 
Brand new in design, this engine meets the ine ARTHUR TICKLE ENGINEERING WORKS, INC. 


creasing demand among original equipment 21D Delevan Street * Brooklyn 31, New York « MAin 5-4200 
manufacturers and engine power users for a = iii, ——" 
compact, light weight, HEAVY-DUTY Air- 
Cooled Engine that offers a broad, flexible 
power range. 

With a 17.8 cu. in. displacement, the new 
Model BKN delivers 6.8 hp. at its top speed of 
3600 rpm., and 3.2 hp. at a minimum speed of 
1600 rpm. Incorporated in this engine are all 
of the traditional Wisconsin Heavy-Duty fea- 
tures, including tapered roller bearings at both 
ends of the crankshaft; high tension rotary 
type outside magneto with Impulse Coupling; 
pump-circulated, constant-level splash lubrica- 
tion system and efficient AIR-COOLING at all 
temperatures from sub-zero to 140° F. 

The Wisconsin line of Heavy-Duty Air- 
Cooled Engines comprises a total of 12 differ- ‘ : . 
ent models, in 4-cycle single cylinder, 2- and ... for finer regulation of water, oil or gas 
4-cylinder sizes, encompassing a power range First needle valve to combine all the characteristics called 
of 2.3 to 36 hp. Here is power selectivity to fit for in modern industry. Embodies sturdiest basic construc- 
your equipment requirements with maximum tion—machined from solid bar stock—suitable for pressures 
power advantage and economy — Power to Fit to 10,000 psi and equally efficient in lower range. Note 
the Machine and the Job. stem guide fused to body by new 

Our Engineering Department will be glad to ee sees See 
co-operate with you in adapting Wisconsin ONE valves. Stem 416 stainless steel. Stem 
power components to your equipment. For de- PIECE | fA threads fine pitch for strength and 
ee — ~ the new Model BKN, write for | micrometer regulation. Body electro- 

ulletin S-183. ; 

Nl 
Wil 


ye 


25.20 Chromium Niche 350 





faults of conventional two-piece 


zinc plated. Sizes %" to 1", globe and 
angle patterns. 


mek” WISCONSIN MOTOR CORPORATION IPL Ask for new Needle Valve Catalog 


, MARSH INSTRUMENT CO. Soles Affilicte of Jas. P. Morsh Corp. Dpt. 39, Skokie, II 
MILWAUKEE 46, WISCONSIN Marsh instrument & Vaive Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
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New Books .. continued 


computing components are then de- 
scribed in detail, with attention to 
their inaccuracies, defects and short 
comings. Noteworthy is the inclusion 
of a number of newer, nonlinear com- 
ponents. Detailed descriptions of set- 
ting up analog computers for solving 
1 number of specific problems are pre- 
sented. These include road vehicle 
suspension, aeroplane flight with au 
tomatic control, a naval “battle” with 
ballistics, and motions of a charged 
particle in combined electric and mag- 
netic fields. The book also describes 
ind illustrates a number of existing 
computers, including Tridac, one ot 


the biggest computers in the world 


Chemical Compositions and 
Rupture Strengths of 
Super-Strength Alloys 

9 x 12 in, 8 pp. Published by the 


American Society for Testing Materi- 
als, 1916 Race St., Philadelphia 3, 


Pa. $0.75. 


Prepared by a task group of Sub- 
committee XII on Specifications for 
High-Temperature Super-Strength Al- 
loys of ASTM Committee A-10, this 
list was to include “all super-strength 
alloys known to or used by the vari- 
ous ‘ndustries, giving chemical com- 
positions and available properties.” 
Because mechanical properties mean 
little without the details of processing 
and heat treatment, only the 100 and 
1000-hr rupture strengths have been 
given and these only to give an indica- 
tion of the relative high-temperature 
strengths of the various alloys. Since 
most of the alloys listed are of a pro- 
prietary nature, the probable patentee 
has been listed 


Differential Equations 


Lester R. Forp, Prof. Emeritus of 
Mathematics, [Illinois Institute of 
Technology, 64 x 94 in., 291 pp. Pub- 
lished by McGraw-Hill Book Co., 
Inc., 330 W. 42 St., New York 36, 
N. Y. $5. 

This new second edition is de- 
signed for readers seeking a text in- 
termediate between the elementary 
books that emphasize the techniques 
of solving special types of equations 
and the advanced texts that presup- 

(Continued on page 389) 
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STRONGER 
CLEANER 
LIFETIME 
THREADS 


in lighter, softer, thinner materials 


wits MACON 


Screw Thread 
Inserts 


Heli-Coil Inserts, coils of stainless steel or 
phosphor bronze wire, produce superior in- 
ternal threads that solve many design prob- 
lems. Thousands of manufacturers are using 
them to greatly increase thread strength in 
light metals, wood, plastics; to stop corro- 
sion, seizing and galling; and to increase 
thread life. In thousands of applications 
Heli-Coil Inserts now enable designers to 
use thinner materials, shorter thread engage- 
ments, lighter materials—to save space, 
time and money. 

Send in the coupon today. You'll get sam- 
ples and complete information. 
Heli-Coil Inserts conform to official Military 

Standards MS122116-122275(ASG), 
MS124651-124850(ASG) & MS33537(ASG) 
*Reg. U.S. Pat. Off 

SS ee rae 


HELI-COIL CORPORATION 
161 Shelter Rock Lane, Danbury, Conn. 
] Send samples and Design Manual 652A. 


Send samples and Military Standards Manual 689A 
_] Please have a Heli-Coil Thread Engineer coll 
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For Every Product from 
Gas Cylinders to Boats .. . 


MEYERCORD 


DECAL Nameplates 
do the _ BETTER! - 








PERCENT 








FATIGUE 














J, 


IMPROVEMENT IN IMPACT 


























0 
50 60 70 80. 90 100 110 


SHANK DIAMETER 
PERCENT OF THREAD OUTSIDE DIAMETER 





Your trade mark and brand name 
is one of your most precious busi- 
ness assets. Make sure your brand 
identification will be seen to the 
very best advantage by your cus- 
tomers and your prospects . . . make 
sure you always specify Meyercord 
Decals. Without obligation, let a 
Meyercord Sales Engineer show 
you how and why Meyercord De- 
cals can do the job better for you. 


FREE! ““MARK-IT" MANUAL 
OF DECAL NAMEPLATES 


Send today, on your 
company letterhead, 
for this valuable full- 
color guide to every 
industrial problem in 
marking, identiti 

tion, instruction, and 
information. Gives you 
hundreds of new ideas 
for application of de- 
cals to your products. 





Figure 1. 


THE MEYERCORD CO. 


Dep:. M-318, 5323 WEST LAKE STREET * CHICAGO 44, ILLINOIS 


ELECTRIC HEATING UNITS 


Vulcan Ring Heaters 


The same standard construction as 
Vulcan cartridge and strip heaters 
Coil of highest grade resistance wire 
is supported in and insuleted from 
a sheoth by refractories of proven 
is just one of the several factors that quality 


Figure 1, page 4 in the Engineering Section of our 
catalog—"“Fatigue Strength is improved when the 
shank diameter of the bolt becomes less than the O.D. 


of the thread,” 


Easily installed by clamp- 

ing against the surface of 

; : , gira hot plates, pots, defrost- 

tions of finished hexagon nuts, where highly stressed ¥ ers, vulconizers, moulds, 
i dies, water heaters, etc 


are discussed, on pages 3, 4, 5, and 6, in the applica- 


bolts of special material are required. . . . Fourteen 


topics, concerning the technique in the manufacture 


and proper installation of our product are covered in Rust-resisting sheath for 

temperatures to 750° F. 

this twenty-four page brochure—requests for this 

Stainless stcel sheath 
temperatures to 


literature will be handled promptly. 


6 standard sizes 


Manufacturer of Standard 
aud Special*12 Pointer and 


NATIONAL 
MACHINE Weragon Nuts..." Ruglock™ 

eccien” | en 
PRODUCTS 44253 Utica Rd., UTICA, Michigan ghe Ele tric Bre oaines irons Electr c Heating Units 


See 8-page Vulcan catalog in Sweet's 


Special sizes available 


Product Design File for 1955. 





Prod ict 











SUPER-WIZARD 


1000 CPM 

5 watts input 
Balanced Armatures 
4 and 6-digit mod- 
els in basemount 
panelmount and 
dustproof enclosed 


types for 60, 40- 
50, 25 cycles and DC; all voltages to 230. 


Purchase cost only 18¢ per million counts. 


50,000,000 COUNT LIFE 


<> 
600 - 


1000 counts per minute 
7 watts power consumption 








Balanced armature 

Quiet operation. No AC hum. 
Tamper proof housing 
Lubrication not required 
Available in basemount and | anel- 
mount models—also to count dozens 
for 60, 40-50, 25 cycles and DC; all 
voltages to 150 


6,000,000 COUNT LIFE 


<> wercury 


4-digit Reset 








~_ 
. ~~ 
600 Counts per minute oe . 
> 
3 watts power input & 
4-digit Basemount and Panelmount 
models also to count dozens all 
voltages to 115, AC or DC 





<> veRcury 


5-digit non-reset 
600 Counts per minute 


3 watts power input 





Tamper proof construction 








See your PIC Rep- 
resentative or write 











702-10 W. Jackson Chicago 6, Illinois 
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New Books 


a mtinued 


pose a good deal of mathematical ma 
turity. While the usual special meth 
ods are not neglected, they are fitted 
into a 


presentation in which the 


general points of view are empha 
sized 
The text 


tial equations, 


covers ordinary and pat 
including interpola 
tion and numerical integration and 
the numerical solution of differentia] 
equations I'he 


ters stress the 


introductory chap 
geometric approach 
and elementary methods and lead 
gradually into the varied ipplications 
of the subject followed 


by accurate statements and rigorous 


he S€ ir¢ 


proots of existence theorems reduced 
to their simplest forms. The latte: 
constitute the foundation for the late 
methods of numerical solution. La 
place transforms are introduced and 
articles are included on elastic vibra 
tions, planetary orbits, wave 
ind the flow f heat 
methods of 


given 


motion 
Additional 
numerical solution ar 
including that used in poten 
tial theory and the flow of heat \ 
complete set yf problems nd an 


vel ilso incl 


Radio Operating 


Questions and Answers 


J. L. Hornunc, Hopkins Engineering 
Co., and A. A. McKenzie, Associate 
Editor, Electronics, 53 x 8} in.. 57] 
pp. Published by McGraw-Hill Book 
Co., Inc., 330 W 4? St.. New York 
36. N. Y. $4.50 


his lume brings up t late 
book that has been an old standby for 
over a third of a centurv to aid 
preparation for government examina 
tions for commercial radio operat 
licenses of all types 


As in earlier edition the que 
| 


tions are those found in the booklet 
Study Guide and Reference M 

terials for Commercial Radio ( )perator 
Examinations,” published by the FCC 
and available from the 
dent of Documents, Government 
Printing Office, Washington, D. ( 

It should be recognized that this 
book is not a radio or electronics text 
and that such books may be needed 
to supply a full understanding of the 


inswers given. The actual examina 


Superinten 


tion questions are of the mult pl 
choice type, which precludes the possi 


(Continued on page 390) 


FOR LARGE OIL SEALS 
IN SMALL QUANTITIES 
AT THE LOWEST COST SEE 


Chivewal 


Universal's unique manufactur- 
ing method which eliminates 
tooling charges for unusually 
large diameter oil seals is ideal 
for experimental and small 
quantity orders. 


Precision-built to give long, 
efficient, trouble-free service— 
all Universal Oil Seals ‘specially 
engineered for floatability, 
self-alignment and automatic 


take-up. 


Oh seals for every 


purpose ! 


UNIVERSAL 
OIL SEAL CO. 


: 





P.O. BOX 74 
PONTIAC, MICH, 


2 








TURN YOUR OWN PINIONS 


Mass Gear can generate spur, helical 
and worm pinion rod in all types of 
material including plastic. 


Mass Gear can also produce any type 
of serrated or special form rod that can 
be generated. 


These rods are available up to 6 feet in 
length, from 5/32" to 1%" in diameter. 


Mass Gear products are made to 
A.G.M.A. standards, thus insuring uni- 
form quality. 


IIlustrated brochure showing interesting 
designs and suggestions available upon 
request. 








assachusetts Gear & Tool Co. 
WOBURN, MASS. 





RECORDS 
TWO INDEPENDENT 
VARIABLES FROM 
ANALOG OP DIGITAL 
INPUTS 


X-Y PLOTTER RE 
compact, esk-size unit 
AND 4 ete) 28) a designed tor general purpose 


graphic recording trom analog 
or digital inputs with stand- 
ard Librascope converters or 
special modifications engi- 
neered to customer require 
ments. Unique pen travel, 
fast and dependable. Full 
chart visibility allowing 
curve generation to be ob 
served at all times. Write for 
detailed catalog information. 


Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components 


Computers and Controls 





New Books continued 


bility of passing an examination by 
a strict memorization of the answers 

Elements 1 and 2 are completel; 
revised, and new questions have been 
added to elements 3 and 4 as required 
Questions on transistors and color tele 
vision are included for the first time 


American Standard System for 
Straight Bevel Gears 


84 x 11 in., 9 pp, paper-bound. Pub 
lished by American Society of Me 
chanical Engineers, 29 W. 39 St 
New York 18, N. Y. $1 

This system (ASA _ B6.13-1955 
for the design of straight bevel gears 
is a development from a system orig 
inated by the Gleason Works and 
adopted by the AGMA in 1922 and 
revised in 1940. Changes made in 
the present revision (1955) are 1) 
slight increases in clearance and whole 
depth which are proportionately 
greater in the case of fine-pitch teeth; 
(2) somewhat different proportional 
tooth thicknesses of pinion and geat 
for approximately equal strength as 
determined by improved methods of 
analysis and design; and (3) adoption 
of 20 deg as the pressure angle, in 
stead of 144 deg as previously. In 
formation regarding angular gears i 
added 

The text pages described the gen 
eral basis of the system and show the 
calculations used to obtain the tooth 
proportions and blank dimensions 

his Standard was prepared with the 
cooperation and approval of the 
AGMA Bevel Gearing Committee. It 
was presented to ASA Sectional Com 
mittee (B6) on the Standardizatien 
of Gears by its Subcommittec 
Straight Bevel Gears 


Handbook of 
Acoustic Noise Control 
Wright-Air Development Center, 
Wright-Patterson Air Force Base 
8 x 104 in., 308 pp, paper-bound 
Available from U. S. Dept. of Com 
merce, Office of Technical Services 
Washington 25, D. C. $8 

his publication is a revision of and 
supplement to Vol. I, prepared for 
the Aero Medical Laboratory, Wright 
Air Development Center. Vol. I and 


(Continued on page 391) 
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New Books continued 


7 
WEN DIEZ 

its supplement treats the generation 

and control of various types of noise 

sources. Vol. II analyzes the interac 


tion between noise and man and is in 

the process of being supplemented M hk Ti Y] J b é tf 
lhe supplement begins with Chap eee a e OUug 0 s asy. 

ter 4 which is a review of the genera- | 

tion of aircraft propeller and recipro 





cating engine noise. Subsequent ad 
denda are made to Chapter 6 on noise 
generation in axial flow compressors 
ind ventilating fans and to Chapter 11] 
on insulation and transmission of im 
pact and airborne sound. In Chapter 
12 the specification of sound absorp 
tive properties is covered in a detailed 
ind careful analysis. Sound transmis- 
sion and absorption in lined ducts and 
the acoustical shielding by structures 
ire also described in this Chapter. 

It should be understood that this 
supplement is meant to correct and 
amplify Vol. I of this report and is not 
intended to be used alone; however 
vithin its coverage, it gives a very com 
plete mathematical description of the 


various phenomena involved 


Electronic Circuits 


lHomas L. Martin, JRr., Prof. of Elec 
trical Engr. and Head of Dept. Univer 


sity of Arizona. 6 x 83? in., 707 pp. SAVE T 


Published by Prentice-Hall, Inc., 70 


Fifth Ave., New York 11, N. Y. $12. SAVE MO 


[his new book offers a systematic 
method of formulating electronic cir 
uits. The method is largely independ If you've got a product involving metal fabricating, 
ent of whether the electronic compon fastening or assembling, chances are you can use Mid- 


ent is a vacuum or gas tube, transis land Welding Nuts to big advantage. 


tor or magnetic amplifier. Well-known They 


come in all sizes for every-sized job. Welded 


principles of circuit theory are shown : 
Sapeens ecer s to the part or parts concerned, they don’t have to be 


that apply to any electronic circuit, 
PI st atage* held while bolts are turned into them. Thus one man 
so that electronic circuit design is 
can often do the work of two. 
reduced in a simple way to ordinary 
circuit design And they're indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
A Professional Look at the for hands or tools to reach, Midland Welding Nuts hold 


Engineer in Industry fast while bolts are turned into them. 


6 x 9 in., 124 pp, paper-bound. Pub If you’re a designer, you'll want to know about these 
lished by National Society of Profes time and labor-savers, too. Midland Welding Nuts will 
sional Engineers, 1121 Fifteenth St., solve and simplify many of your problems, too. 

N.W., Washington 5, D. C. $3.00; 
NSPE members, $1 


Many questions plague the wvenige The MIDLAND STEEL PRODUCTS COMPANY 


noe } is Ss s as > . i" ae 
engineer about his status as a profes 6660 Mt. Elliott Avenue + Detroit 11, Michigan 
sional employee and each individual Export Department: 38 Pearl St., New York, N. Y. 
must sooner or later find his own Snieieien of 


answer about his place in industry and Automobile and Truck Frames ° Air and Vocuum Power Brakes 
(Continued on page 393) Air and 


Write or phone for complete information! 


Electro-Pneumatic Door Controls 
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FANS - 
1406 W. MARKET ST., 


COMPACT 


ertess. Blowers 
for OEM Applications 


DIRECT DRIVE blower equipped with space saver motor. 
Custom-built by Peerless for high pressure, big volume 
air delivery. Designed to customer's specifications. 


TWIN BLOWERS for use in electronic equipment. Built to 
customer and government specifications. Protected against 
fungus and high temperatures. 


@ Practical experience and complete produc 
tion facilities at Peerless Electric help us solve 
equipment cooling problems quickly and effi- 
ciently. We work with many of the nation’s 
top producers of electronic equipment. We de- 
sign and build our own motors. We design, 
engineer and build our own fans and blowers. 
From start to finish we have complete control 
of our products. Let our engineers tackle your 
equipment cooling problems. We will work to 
your size restrictions and give your fans or 
blowers the capacities and qualities that make 
your equipment operate best. 


WRITE FOR PEERLESS BULLETIN SDA-160 


FAN AND BLOWER DIVISION 


tHe Peerless. * COMPANY 


BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
WARREN, OHIO 


9 


ROTATING or STATIONARY ASSEMBLIES 
held —_ a EASIER with 
c ~ 


Conveyor roller 
left shows 


applic ation : operate outlines 


ol Spirolox 


movers ¢ 
how Spirolox attains Secret 


neat, compact, simplified 


tating 


patented 

which make 
loc king 

will not jump ou 


Always 


even on re tion 


Stationary application unique characteristic 


assembly illustrates how Spirolox 


can be applied to hard-to-re 


provides 
places where retaining ri 


FREE BATA —— 


SEE OUR 
Send bi 


CATALOG 
ih] 
SWEETS 


Rotating or Stationary 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


WORK-HOLDING, 


needa! 


TOGGLE CLAMPS 
35 Types & Sizes 


Note These Features —Reomed 
Holes— Hardened Serrated Bushings— 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS 
15 STYLES... 136 SIZES 
eee = ss COMPONENTS 


} Over 1000 different Types & Sizes 
\ ovailable from stock. 
BE. Write NEW TEMPLATE for CATALOG 


WEST POINT MFG. CO. 


26935 W. 7 Mile Road Detroit 19, Michigan 
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New Book continued 
n the surrounding econom«K 

Often decisions are reached as 

sult of pressures brought to bear by 
in immediate employer, an eloquent 
issociate Or a persuasive newspaper 
Certainly the limited view 


of any one of these sources is inack 


olumnist 


quate when one considers the impor 
tance f thes questions ind the 
complexity of the situation creating 
practical solutions 
Rival claims for unionism and pro 
often seemed to 
eliminate the possibility of a middle 
professional 
The older unio nd_ the 
Labor Relations ct, bette 
is the Wagner Act, tended to 
} 


DASIC ditte rences 


the need for 


fessionalism ha ¢ 


} 


road for the employee 
National 
known 
ignore 
between professional 
employees and the larger group of 
skilled and unskilled labo As a i 
sult, a policy statement of the NSPI 
declares It is definiteh 
sional for a pI 


unprofes 
fessional engineer, pro 
fessionally employed, voluntarily to 


join a heterogeneous labor union, 


dominated by. or obligated to, non 
groups 
However, organization has been the 


professional 


keynote of the current industrial age 
There are between 75 and 100 na 
organization 


fields of 


interest, types f service ircas of 


tional engineering 


ering different branche 


employment, and « branches with 
in branche No mponent 
can deal efttectively with the major 
problems and so the Engineer-in-In 
dustry Committee of the NSPE has 
prepared this report to discover the 
means and methods whereby the 
interests of this employec group can 
be defined, recognized and treated 
A review of the history of engineers 
ind unions is important to a proper 
understanding of the 


tion and indispensible 


current situa- 

when plans 
tor future action are under considera 
tion. In this book, an analysis of the 
Wagner Act, its 


tions and some sample case decisions 


important implica 


make clear the provisions which af 
fected engineers at the time and des 
ribes the trend of opinion evident in 
the National Labor Relations Board 

Serious limitations in the Wagner 
Act resulted in a unified campaign on 
the part of the professional societies 
to modify the law by permitting pro 
fessional employees to refuse member 


} 


hip in a collective bargaining unit 


unless a majority of professional em 


(Continued on page 395) 
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SHOCK PROTECTION | 
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Pennies invested 
Thousands saved 


7A 
vu; 
& 


Jewel 
bearing 


Ainsbsnsnys 


babs 


Ala Al 


lsh Apbda. 


y 
Wer 


Silicone 
rubber 


l 


Pilot 
hole 


Screw 
setting 





Over 40 years of serving industry with Quality jewel bearings 


MM ed &,Co., Inc. 


Sapphire and glass jewels Precision glass grinding Jewel mounting and assembly Sapphire stylii 
20 Spruce Street, Waltham 54, Mass. 


40) 5). ain 1 @) @) 6 One 
@) =) = as | ee — | 


OR reed 
onsu tation _ esign— —ngineertng — ~ FOC uction 
cf < 


These services are available to you on all applications involving use of 
PANELS —— DIALS —— NAMEPLATES —— SPECIALTIES 


Screening « Lithography * Etching * Engraving 


LACKON — MIL-P-7788 


RADIOACTIVE SOURCES — LUMINESCENT MATERIALS 
—— PROCESSED ISOTOPES —— 


Sealed Sources « Radiations Standards * Radioactive Foil 


Photographi Re produc tion 


¢ Safety Marker 
Self-Luminous Compounds * Luminous Markers * Radium Products « Light Sources 
Neutron Sources * Radiographic Sources * Light Standards « Radioactive Batteris 


lonization Sources * lonotron Static Eliminators 


PHOSPHORS — X-RAY SCREENS 


Television Phosphors * Phosphorescent Powders « Fluorescent Powders 


for further information address Dept. PE-1 


UNITED STATES RADIUM CORPORATION 


Eastern Sales Office: 535 Pearl Street, New York 7, N. Y 
Western Sales Office: 5420 Vineland Ave., N. Hollywood, Calif 
European Sales Office: 36 Chemin Krieg, Geneva, Switzerland 
Piants at: Bloomsburg, Pa., Bernardsville, N. J., Whippany, N. J., N. Hollywood, Calif 











Sparta reports on 


OLDING IN THIN SECTIONS 


cess indus- 
aterial for pro » 
Milustrations and sample 


CUSTOM M 


: w 
an important ne 7 
tries with graphic 


ee 
ADDRESS: 


STATE: —————— 


Ree 
a 


NAME: ———— 


position: ————___ co. 
send SPARTA MANUFACTURING i 


to: Dept. PE “Tetseal” DOVER, 


; TEFLON’S unique properties 


combined with our technique of custom molding 
TEFLON in thin sections and shapes, offer impor- 
tant advantages in product design. 


. If you have a part now made of a flexible 


material which will not withstand severe 
conditions of temperature or corrosion, 
TEFLON is the answer. TEFLON is chem- 
ically inert . . . heat resistant (500° F or a 
—100° F) ... has a very low coefficient 
of friction . . . does not absorb moisture. 


Our trained engineers will work with you on 
any application of TEFLON Cup, Ball or Shaft 
Seels, Washers, Gaskets or Diaphragms to meet 
your exact requirements. 


\ The first cost can be the 
Liailisy least if it is the last cost 


ny MANUFACTURING CO. 
DOVER, OHIO 
Phone: 4-2755 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi- 
ness communications system. 


THE MAN WE MEAN IS A CoMposiTE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
“how they do it”—“they” being all the industry’s 
front line of innovators and improvers—and the 
advertising pages tell “with what.” Each issue 
unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 

isten” regularly and carefu o the practica 
“listen” lar] d fully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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New Books continued 


ployee vote ru T Che ‘Taft 
Hartley Act included $ provision 
well as a definition 
professional employee’ 
een derived from a similat 
tablished by the idministt 
the Wage-Hou 


Consideral 


ric I 
mains to the provisio d definitions 
in the Taft-Hartley Act as thev affect 
professi nal empl yvees. In particular, 
the unions resent the freedom from 
control permitted by law. ‘Taft-Hart 
lev is still and will continue to be the 
center of controversy every time Con 
gress meets. The Engineer-in-Indus 
try Committee finds from a study of 
ses that the NLRB performed a 
difficult task in administering the law 
vith commendable object 

ymmon sense designed to 
principle of voluntary pi fessional 
separation the most liberal application 

Having established the background 
nd current legal status of professional 
mployees, the Committee goes on 
to describe thei uses of dissatisfa 
tion which seem to narrow down t 
lack of proper ring-manage 
ment commun! 
engincering m 
muneration 
ment \ 

ilaric ] 

That p ressl 

ise fOr mplaint ( 1g Ue 
tioned. The best yu iction to 
repail these errors, however, forms the 
one of contention between profes 
ionalism and unionism. In the middle 
f the struggle stand the thousands of 
engineers, many of whom are confused 
ind uncertain in their attempt to 
ichieve both economic advancement 
and professional growth. Surveys in 
dicate that only about a third of th 
working engineers believe their inte 
ests are strengthened by membership 
na collective bargaining organization 

Ihe middle ground is represented 
by groups of engineers who contend 
that in large organizations it Is un 
realistic to expect individual personal 
relations between the professional and 
management. Some form of organiza 
tion, of communication, is needed 
ind these have become known as 
sounding board organizations” or 
“non-bargaining organizations.” ‘The 
exact classification of these 


groups 1 
dificult to determine and this con 
} } 


fusion has limited their effectiveness 
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‘TLE ER FORUM 


New publication by Purolator 
guide ever edited 


Question: Answer: 








Where can a designer find all the Purolator's new ‘Filtration 
answers to his filter problems? Manual for Product Designers’ 
Where can filters be used pront 

ably? When should they be used? 

How do filters save money? What 

are the facts about degree of fil 

tration, flow rate, contamination 

to be removed, viscosity of fluid? 

These are questions that cor 

tinually come up in design work 
But, up to now, no handy, author 
itative source has been available 


for the designer's files. 





PAGE PAGE 
WHY ARE FILTERS USED 4 WHERE THE DESIGNER CAN SELECT A FILTER 22 
WHERE FILTERS ARE USED 6 Gasoline engine lubrication 23 
PLANNING FILTRATION IN ADVANCE 8 Tank and crankcase breathers 23 
FILTRATION ENGINEERING 10 Air intake for engines and compressors 23 

How filters are applied 10 Hydraulic fluid 

Glossary of filtration terms Machine tool coolant 


How Purolator filters are made Bulk fuel handling 


Diesel engine fuel 
Diesel engine \ubrication 
Fuel oil burner 


APPLICATIONS THAT CALL FOR 
FIRST in the 5 field of filtering SPECIALIZED STUDY 


MAIL THIS COUPON FOR YOUR COPY 
Dept. D7-129, Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. 


Please send me the following 


Copy of ‘Filtration Manual for Product Designers 
I'm including 25¢ to cover postage and handling 
Enclosed is a description of our filter problem. How sho 


NAME TITLE 
COMPANY ADDRESS 


ciTy 





hoves whit Ue 


weeds by @ 


COMPLETE 
LINE 


Our new catalog of Srandord Threaded 
Products lists over 4000 items car- 
ried in stock to be shipped out to 
you within 24 hours—often sooner! 


FOR ANY PURPOSE 


eoefrom a package 
to o carload 


Wee 


—s 
a 
_ 
* 
ss 
a 
a 
— 
7~ 
~ 
+ 
— 
a 
~ 
*- 
a 
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Our maintaining such large 

stocks of all 4000 items means lower costs to 
you because no large inventories are needed, 
service is faster. Our better methods of manu- 
facture produce a higher quality product. 
Good reasons why so many industrial users in 
the last 83 years have come to specify “Chicago” 
Screws. 

Service-Conscious Industrial Supply Dis- 
tributors EVERYWHERE carry complete 
stocks of “Chicago” Products. To speed de- 
livery time, call the one nearest you. 


406 


Tze CHICAGO 
SCREW COMPANY 
50? ton Boulevard 
The complete Chicago “Safety Pius" line includes in alloy stee!: Socket Set Screws © 
Socket Head Cap Screws @ Socket Stripper Bolts ©@ Square Head Dog Point Set Screws 
©@ Socket Pipe Piugs © Fiat Head Socket Cap Screws @ Dowel Pins © Hexagon Keys and Key 
Kits © Also Socket Set Screws and Socket Head Cap Screws in Stainless. 
The complete “Chicago” line of Standard Products includes: Hexagon Head Cap Screws 
in stee!-—-bright and Grade 5, heat treated, also in brass and stainiess © Square Head and 
Headless Set Screws © Taper Pins © Stee! Studs © Fiat and Fillister Head Stee! Cap Screws 
@ Hexagon Nuts in stee!, brass and stainiess © Castle Nuts, steel 


Bellwood 


396 





a 
THIS IS A 





—DUCT BELL 


Here is another example, proving that Universal porce- 
lain engineers can economically develop an insulator 
for keeping electrical circuits safe. 


if complicated designed insulators are a problem to 
you, just send your specs to Universal, Our experience 
and manufacturing facilities may be what you need. 


sUNNERSL 


MOMENI I my 


12 


REASONS 
WHY... 


Bendix* Electric Fuel Pump 
performs better ... lasts longer! 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 





1. Performance-proven Eliminates Vapor Lock 


6. 
. Longer Life + No Pressure 7. More Gallons per Hour 
Dreep 8. Easy to Install and Service 
. Dependable Operation at 9 
—75 F. é 
. Improves Low-Temperature 
Starting 


. Built-in Pressure Release 12. 


Low Power Requirements 
10. Economical Operation 

11. Light Weight - Compact 
Rugged + Tamper-proof 


Learn more about this new and improved fuel pump 
Write for descriptive folder and specifications. 


ECLIPSE dwision ELMIRA x +. 
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Av(ATIOm CORPORATION 








OUR READERS 
SAY . 





Letters should be addressed to The 
Editor, Product Engineering, 330 


West 42nd St., New York 36, N. Y 


Reference Correction 
l'o the Editor: 


In the November, 1955. issue 

1dded an ‘Editor's Note 
igning Snap-Action Toggles” bi 
in Fk. C. Schulze. We would like 
much to see the reference vou 
mentioned there but cannot find 
ticle entitled, ““Toggle Linkage 
pplications in Different Mechan 
, by Thomas P. Goodman in 
the November, 1949, issue of Product 
Engineering. Could you please let me 
know the correct reference as soon as 
¢? June E. Norris 
Harrisburg, Pa 


yugh a typographical error the 

cle Toggle Linkage Applications 
Different Mechanisms” was listed 
ppearing in our November, 1949, 
\ctually, this article appeared 


November, 1951, issue 


Way Guard Stays Put 


lo the Editor: 

[hank you very much for the copy 
of ur November issu ontaining 
information about various machines 
exhibited at the Machine Tool Exhi 
bition in Chicago 

Unfortunately your report ip 

ently did not get t orrect pic 

vav guards 
n on page 132, since the main 
idvantage of these guards is that 
o not roll and unroll as is in- 
1 your description, but actu 
ne straight strip ittached to 
of the machine base The 
icked up by a roller under 
table as the table traverses 
then passes through a cored 
the table, as outlined in the 
etch we are attaching 
port is unfortunate because 
1 advantage of our guards is 
the fact that they do not roll and un 


re In most cases where such an ar 


(Continued on page 399) 
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THIS EXCLUSIVE 
BUSHING PRESENTS 
NEW DESIGN 
OPPORTUNITIES! 


WHITNEY 

SELF-LUBRICATING 
ROLLER CHAIN FOR 
IMPORTANT SAVINGS 
—- LONGER CHAIN LIFE 


A new and exclusive Roller Chain with built-in 
lubrication . . . a product of Whitney Chain 
research. High strength, oil-impregnated sintered 
steel bushings oil from the inside . . . make 
chain drives practical and profitable where 
lubrication cannot be applied, or where nor- 
mal lubrication may contaminate products in 


process. 


Typical applications include textile, tobacco and 
food processing machinery, or wherever prod- 
ucts must be isolated from lubricants. Here, 
Whitney Self-Lubricating Chain cuts production 
costs, gives chain service life far beyond that 
of non-lubricated chain and is completely inter- 
changeable with American Standard Roller 


Chain of the same pitch 


Get the facts on this revolutionary development 
in the Whitney Self-Lubricating Chain Folder 
covering case histories, wear and impact tests, 


strengths and sizes available 


WHITNEY ENGINEERING SERVICE 


Consult your nearby Whitney Field Office on any of your 
drive problems. Whitney's complete line of Roller, Silent, 
Conveyor Chains and Sprockets enables our technicians 
to help you determine the chain best suited to your 
requirements. 


CHAIN COMPANY 


204 HAMILTON STREET, 








HARTFORD 2, CONNECTICUT 


NOPAK Dual 4-Way 
is Main 
Air Control on 


“Modern” 
Cutting-Off Machine 


Modern Machine Tool Co., Jackson, 

Mich., uses the NOPAK Dual 4-Way 

valve as the “main air control valve” 

on its Cutting-Off Machine for these 
reasons: — 

1. It provides the necessary sequence of operation 
control. 

2. It is “easily mounted . 
position”’. 

3. It directs air pressure either to part of the air 
system, or the whole system, as required. 

4. With valve lever at 45°, “the operator can set the 
tools, with a gauge, against the stock while it (the 


in readily accessible 


product, or in your plant equipment. For 
other suggestions see the NOPAK Application 
Manual. 

Write for Latest Shelf-Stock Listings 


GALLAND-HENNING NOPAK D!VISION 


2762 SOUTH 31ST STREET ° MILWAUKEE 46, WISCONSIN 


Representatives in Principal Cities 


stock) is locked in the collet’. 

5. In normal running position with valve lever at 
90°, air is directed to other parts of system, while 
maintaining pressure on collet cylinder during cut- 
ting cycle. 

This application may suggest how you can use 
NOPAK Valves and Cylinders for effective 


control and application of fluid power in your 


ND CYLINDERS 
DESIGNED for AIR and HYDRAULIC SERVICE 





IT TAKES TWO ) 


DISPLAY ADVERTISING 


® Arouses Interest 








CAN YOU USE 
COLD MOLD METAL 





® Creates Preference 


DIRECT MAIL 


® Gets Personal Attention 


e Fixtures 

© Laminations 

© Prototypes 

e Build-Ups 

e Core Boxes 

© Holding Jigs 

© Embossing Dies 
@ Mold Repairs 

e Vacuum Molds 
© Match Plates 


® Triggers Action 


After your prospect has been convinced by DISPLAY ADVERTISING, he still must take one 
giant step. He must act. A personalized mailing piece direct to his desk, in conjunction 
with a display campaign, is a powerful action getter. 

McGraw-Hill has a Direct Mail Division ready to serve you with over 150 specialized lists 
in the Industrial field. 

To get your copy of our free INDUSTRIAL DIRECT MAIL CATALOGUE (1954) containing 
complete, detailed information about our services, fill in the coupon below and mail 
it to McGrow-Hill, 








Other Uses 





Here is a new alumi compound that 
promises to simplify many production pro- 
cedures. It's a free-flowing metal that casts 
cold yet hardens solid at room temperatures 
without heat or pressure. Cold-Mold is simple 
to use. Intricate jigs, dies, patterns and other 
parts and tools can be formed as easily as 
plaster is poured. The hardened metal is 
dimensionally stable, may be worked with 
ordinary tools and plated with other metals. 


See for Yourself 


We can't begin to know all the jobs 
Coid-Mold can do; but perhaps our 
technical bulletin will suggest ap- 
plications in your field. 


Do it now! The best advertising programs are planned well in advance. 


Resale 


Direct Mail Division, 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., N. Y. 36, N. Y. 
Please forward my free copy of the McGraw-Hill 
trial Direct Mail Catalogue.” 


NOON O cee 





Compony— 





‘meet. 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 
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Address__ 





WRITE, 
the sculp-metal company 
701-3 Investment Bidg. Pittsburgh 22, Pa 
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Our Readers Say ; . continued 

rangement is employed it permits the 

dirt to be transferred from the outside — = > 

of the guard to the inside, and then es Ou 
deposited on the supposedly guarded ; 

ways. In our case, the top of the s SS ustom 
guard remains on top all the time, } c 

eliminating transference of grit or dirt 


to the ways R. D. Lawson ‘ \\ molding. oe 





Worcester 6, Mass. 


Ed—Thark you for bringing this error 
to our attention. The accompanying 
sketch of the Norton Co.’s steel way 


Cored opening 5 Rollers 
1 Toble ~- Clamp 


x. +1 
‘ ig + | 
cs 
‘-- Bose way 


guard should help to correct any mis- 


See! strip 














understanding of this device which 
the report in our September issue may 
have caused 





Sources of Back Issues 
To the Editor: 


Would you kindly send us the back 
issues of your publication listed be- 
low? 
1) November 1950 
2) March, April, June, September 
1951 
3) March 1952 plastics too 
4) April, July 1953 is tO surrour 
If any of these are not available “know how 
from your office, please advise us 
where we might be able to obtain 
them WituiaM Lacy 
Dallas, Texas 


Ed—We are unable to supply you 
with any of the issues of Product 
Engineering listed. We keep back 
copies for only one year, but one of 
the companies listed below who deal 
in back issues of our publication 
mav be able to supply you with the 
copies vou are seeking. 

Kraus Periodicals, Inc., 805 Mamaron- 
eck Ave., Mamaroneck, N. Y.; J. S. 
Conner, 909 Boylston St., Boston 15, 
Mass.; Rockingham Co., Newmarket, 
N. H 


BRANCH SALES OFFICES = 


New York, Mt. Vernon..MO 4-4866 
. . ° ° Rochester E. Rochester 941 
Extra Copies of Articles Gian Merrimac 7-1830 


Detroit Jordan 6-0743 

To the Editor: Philadelphia Hilltop 6-6472 
Dallas Logan 5234 a 

Almost every issue of Product Los Angeles Richmond 7-5384 


. | St. Lewis Parkview 5-9577 
Engineering contains at least one ar- Atlanta Exchange 0414 


: . - 14) 
ticle that I would like to retain in Toronto, Can. Riverdale 3511 415 5. BROADWAY, DAYTON 1, OHIO 


7. 2 EXPORT OFFICE (N.Y.C.) 
(Continued on page 401) 89 Broad St. Bowling Green 9-775) 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS 
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NEW miniature 


QUICK- 
DISCONNECT 
COUPLINGS 


GEAR PROBLEMS 
got you down? jeuriimes 


-: the smallest available for high 
{72 pressure systems. The lightest 
weight coupling made, Eastern 
units are used in pneumatic sys- 
‘ tems, and fluid systems such as 
hydraulic, and high pressure fuel. 


¥ — 
SSS 


~~ 
Noise? Vibration? 
Early Wear? Difficult Design? 


SIZE: 23," overall length, .95” diameter 


WEIGHT: 1.24 oz. (type 200); 1.17 oz. 
(type 201) 


PRESSURE: 1500 p.s.i., maximum 





Unsatisfactory 
machine performance? 
High cost? 








SOth Anniversary 


Get the solution with a 
Free, Confidential 


Sier-Bath GEAR DIAGNOSIS 


Ww today’s frequent advances in gear 
producing and gear testing machinery, 
making good gears has become as specialized 
as making ball bearings. 


Sier-Bath has helped many leading machine 
builders with their gear problems. Everyone 
who has approached us with gear problems 
has always left minus the problems. 


Take advantage of Sier-Bath’s unsurpassed 
experience and facilities in the design and 
production of your gears. Learn for example, 
how you can have ground tooth gears at 
prices comparable to unground gears... 
or cut your costs, if that is your only 
problem. 


Write us your gear problem for diagnosis— 
or request a Sier-Bath gear specialist to call 
for discussion at any appointed time, with- 
out charge or obligation, on a strictly con 
fidential basis. Usual quantities 12 or more 

of a kind, except for proto- 


Sier-Bath GEAR and PUMP CO., Inc. 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


operating 


FLOW: '% g.p.m., normal 


For detailed catalog sheet, write today. 


ily INDUSTRIES, INC. 
cy > Ae 


TYPE 201 








9238 Hudson Bivd., North Bergen, N. J. Member A.G.M.A. 


IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business . . . 


THIS IS YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 

This service is available through ad agencies 
Write e Phone 

TECHNICAL WRITING SERVICE 

McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 
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Our Readers Say continued 


ror my own specialized 
nsumer product develop 
of all, let me say how 
the meaty content of 


sk what is your 
irding charges for reprinted 


ingly or in quantities, 


may well be a request 
month? Are reprints 


ssues? How far 


two articles in 

ssue of which I would 

nt f available Kinematic 

that S mplif Design ind 
| Fabrication 

JAMES WARREN 

Ontario, Canada 


Many a GOOD prowuct 





could be made BETTER 
MARCH OF DIMES ...with(B)Special Fasteners 


IT CAN PAY YOU to take a new look att 


are now using. Designing Circle B sp¢ 
in production economies, less assem! ly time, fe 
and a better product to market 
HERE'S EXPERIENCED AND PRACTICAL HELP 
THAT'S EASY TO USE... Buttalo Bolt 
Staff to Cooperate with manufacturers on 
} Often your rough sketch, with a 
into a special fastener which will di 


} 


are alw ays pleased to qui te on om i | of ’ if ; wi f 
INFANTI LE Contact any of our offices BUFFALO BOLT COMPANY 
PARALYSIS : 


NORTH TONAWANDA, WN. Y. 


WESTERN OFFICE EASTERN OFFICE CENTRAL OFFICE 


Chicago New York City Nort? 


HArrison 7-217: REctor 2-1888 


ke r 4 . *¢ 


Many GOOD products 


JANUARY 3-31 tpt FASTENERS 
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MAYLINE 


let | Durability—is built into 


Stalwart Mayline Metal Plan Files 
show | 


Electrically welded heavy gauge steel protects 


and supports your drawings. Special roller bear- 


ILICO E ings and channels provide fingertip control of 
Ss N drawers. 

Strength, durability, efficiency, ease of opera- 
~UBBER tion—all Mayline features. Protect your time and 


money investment in drawings. Use Mayline 
Metal Plan Files. See Your Local Dealer! 


MAYLINE COMPANY Fy 


- 


605 No. Commerce St., Sheboygan, Wis. | MAYIINE 
Industry across-the-board is solving 


problems, and cutting costs, with Sili- MAYLINE 
cone Rubber Parts. From access door 
seals on research rocket planes prob- 
ing the heat barrier . . . to gaskets for 
kitchen range oven doors, they are 
providing the answer. Time and again 
Silicone Rubber Parts are replacing 
costly metal constructions forced upon 


design engineers by the limited ther- 
mal stability of organic rubbers. ompac 











MAYLINE 
INITAVW 


can cut fabrication costs! 














Because new compounds now retain 
desirable rubber-like properties at 
temperatures from ~—130°F. to 
+600°F., they play ever-increasing 
roles in the aviation, automotive, elec- 
trical and chemical industries. 


STALWART is equipped to produce 
precision parts from a variety of Sili- 
cone Stocks to meet individual, S.A.E., 
MIL-G or MIL-R specifications. 


Parts made from Silicone have excel- 
lent dielectric properties and resist 
compression set, weathering, ozone, 
oxidation, hot lubricating oils and 
many chemicals. They can be covered 
with (or bonded to) a number of syn- 
thetic or other materials to provide 
greater strength or wearing qualities. ~ 7 
Let STALWART show you how Sili- 2 For Remote operation of 
con Rubber can cut your fabrication : 
costs. ti: Dampers, Vents and Valves 
aS 
6651-SR wae Easy to install, low cost sector gear and pinion device 
with wire flexible control. Converts rotary motion to 
_—— linear push-pull. 114” travel. Occupies only 134” x 
write today 114” panel area. Requires only one nut for mounting. 


f Cc \ . " m . 
5658.3 Write for information. 


RUBBER COMPANY Write for catele8 A REENS controts, INC. 


mene ery | a 2013 Greenleaf Street 
MANUFACTURING PLANTS IN BEDFORD, OHIO AND JASPER, GEORGIA ull Control Catalog 


Write for it Hinoi 
MAIN OFFICES 166 NORTHFIELD ROAD, BEDFORD, OHIO : wie ver Evanston, Illinois 
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Edited by 
RUPERT LEGRAND 


ociate Editor, American Machinist 
Based upon earlier editions of 
AMERICAN MACHINISTS’ HANDBOOK 
edited by Fred H. Colvin and Frank A. Stanley 


1579 pp., 5¥%e x 8, 774 illus., $11.00 
Here's the biggest news in years for machin- 
ists, toolmakers, apprentices, designers, en- 
gineers, inspectors—in fact all in the metal- 
working industry. Now you can have the 
on-the-job help of an amazingly improved, 
fully up-to-date, New AMERICAN MACHIN- 
ist’s HANDBOOK. 
highly-regarded working tool, this book now 
modernized in every 
for tech 
drafting— 
finashing—or 
problem can 


Long a 
has been completely revised and 
way to make it a 195 
Whether it's in 
machining and 
other ma 


practical companion 


nical men design and 


methods—-metal 
work 


more 


forming 


phases of your your 


be better answered, solved quickly, easily, and 


dependably modern 


book 


with the aid of the wealth of 


data given in this 


The facts behind this 
monumental change 


Think of the advances of re 


descriptions, practices, and 


cent years in metalworking in 
all its not only the 
normal development of better 


aspects 


techniques in an 
important industry, but alse 
the further advances de- 
manded by work on new ma- 
terials and new design appli- 
cations! The growth in metal 
working technology, stand- 
ards, and practice has been 
tremendous faces every 
man in the field with a 
great for new working 
information Te meet this 
urgent need, the New Amen- 
Hanpaoox 

created —fully 
today’s practice— 


tools and 


need 


BIGGEST 
IMPROVEMENT | 
ae tS See ee 
50 YEARS! 


80% rewritten 
Rearranged to 
give more focts— 
eosier reference. 

Fully up-to-dote 

579 pages $ The New 

774 illustrations § § cnunist’s 

45 big sections : 
{ cally 
with 
your 


ran Macnintst's 
has been 


abreast of 


reference features 
make this the 
the industry for 


handy 
that will 
“bible” of 


many years 


Gives day-to-day help 
in your work 


Amentcan Ma- 
Hanpsook is so 
logi- 
arranged, so packed 
facts, that you'll find 
work Leok up in it 
layouts, feeds, speeds, 
tolerances, 
hundreds of details of 


concisely writien, se 


almost daily use in 


small, on 
materials 


it of 
questions, large and 
tools jigs fixtures, standards 
forming and finishing methods 
machine drawing room practice You'll 
find the authoritative that will mean time 
and money saved and betier results im all your work. 
See for have the book at con- 
sult it for 10 days at our risk Ne obligation to 
keep it unless it Just mail the 
coupon 


10 DAYS’ FREE EXAMINATION 


| McGraw-Hill Book Company, Inc 
| Industrial and Business Book Dept 
327 W. 41 St., N.Y.C. 36 | 


Send me Le Grand’s New AM@pRicaN MACHINIST’s | 
Hanpeoox for 10 days’ examination on approval. 
In 10 days I will send $11.00 olus few cents for de- 
livery costs or return book postpaid. (We pay de- 
livery costs if you send remittance with this coupon; 
| same examination and return privilege.) 
Pr 
Name 


shep and 
answers 


yourself your elbow 


meets your needs 


below 


| 

| ncdress 
! City 
Compa 
| Position 


For price and terms outside U.8., 
| write McGraw-Hill Int'l, N.Y.C 
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PRESS 
PREVIEWS 





Industrial Automation 
Film Premiered 


The first industrial motion picture 
describing the history, 
future of 
been produced by General Electric 
This Is Automation” 


ject a continuou 


rowth, con 


cept, and 1utomation has 
defines its sub 
jutomatic produc 
tion, ind ices the evolution of 
1utomation 
early 19th centur 

The film mark 
of the G. E. Mor 


W hic h 


since its inception in the 


the 10th 


Power to 


inniversary 
America 
program 1imed 


to help in 


crease the nation’s standard of living 


tivity by stimu 
efficient 


the 


ind industrial produ 
lating more 
electt 


munity 


use of 


broad T, 


icity in industry, in com 


ind on the farm 
[his film was produced principally 
| | 
to show 


industries can Improve 


how middle and small-size 


their manufac- 
turing 


g operations by adopting at least 


one or more of the techniques that 
comprise automation. It was explained 
it the film premiere that these tech- 
related to the basic 


niques ire manu 


facturing phases: automatic making, 


inspecting, assembling, testing, and 
packaging, all of which can be em 
braced by automation in continu 
flow Ways that 


principles can be applied 


one 
ous automation 
productivity, upgrade the 
employees, impr products, expand 


capacity, and operating costs, 
ire shown 
“This Is Automation” the 


subject history by beginning with those 


traces 


materials which were best adapted to 
d “flow” 
food, and continues to the 


like 


refrigerator 


system, such as chemical and 
SU illed 
non-flowable cylinder 


blocks, 


dc OTS 


products 

condensers and 
According to G 
documentary film, manufacturing op 
the 
manual, 
The 


average of all operations performed in 


I s new 
usually are in one of 
factory 
mechanization, and automation 


erations 


following areas 


industry today would probably fall in 
the lower part of the mechanization 
area, it was estimated 

“This Is Automation” is part « 


(Continued on page 405) 


Perforated Materials 
for Zye4 Application 


Contact H & K for 
any perforated 
materials your 

product may 
require. 


No. 00 Straight Holes 
952 holes per sa 
020° diam. 30% ope 


We have tools 

for perforating 
thousands of 
different patterns. 


060” Staggered holes 
126 holes per sq 
3/32” centers. 36% open 


We will be glad 
to work with you 
on your perforat- 

ing problems. 





1/4” Staggered Holes 
5/16" centers 
25” diam. 58% open 


See our catalog 
in Sweet's Product 
Design File. 











Lincane 47% open 


Perforating all 
metals, Masonite, 
lywood, paper, 
cloth and plastic. 


Two-tenths square, 
64% open. 


Round holes, 

square holes, 
slots, ornamental 
tterns, oblong 
oles, oval holes. 


Perfex 40% open 


Fill-in and 
mail coupon 
to office and 

warehouse 





PERFORATING 


New York Office and Warehouse 
114 Liberty Street 
New York 6, N.Y 


Chicago Office and Warehouse 
5617 Fillmore Street 
Chicago 44, ill 


Please send me— 
[[] GENERAL CATALOG NO. 62 
STOCK UST of Perforoted Stee! Sheets 


PRICE INFORMATION (NOTE: Send specifice 


tions of perforated moterials wanted. If neces 


TC) SAMPLES of Perforated Plastics and Poper 


sary send drawings or sketches.) 


NAME 
TITLE 
COMPANY 


STREET 


[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 


+. 








nower 


in 2 pill box 


EAD’s _ 
ingturized 


[% neh 
VO-Jeat 1110 for 


5 your req 


new catalog 


ASTERN IR EVICES, inc. 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


oS 2 © ® 


ALTERNATORS GEAR MOTURS 
aioe LOWERS 


' 


C 
381 CENTRAL AVE., DOVER, NEW HAMPSHIR 
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Costly 
Flow Failures 


UL 
SOLENOID VALVES 











[Quick Operating Non Sticking Tight Seating \ 


These three design advantages are your assurance 
against costly flow failures. Attain dependable, accu- 
rate, automatic or remote control of liquids or gases 
with Magnatro!l Valves. Installed quickly and easily 
in connection with . flow-meters, thermostats, float 
and time switches. Every Magnotrol Valve is deliv- 
ered to you—factory tested—guaranteed free from 
defects in material and workmanship 

Available in normally closed or normally open-models 
Pressure ranges from zero up to 300 PSI. Voltages 
to 575. 


Catalog containing complete 


specifications mailed upon request. | 

















VALVE Corp. 
Dept. B - 67 5th Ave. 
Hawthorne, N. J 


IRE FORMS 


SPRINGS 
METAL STAMPINGS 


Rely on 


DUDEK & BOCK 


You get precision WIRE FORMS, 
Spring s and Stampings that are 
easily assembled . that with- 
stand stresses . perform under 
the most trying " conditions. Rely 





on our free designing service. Our 
EXPERT ENGINEERS will pro- 
duce design that meet your exact 


needs—and save you MONEY! 


Se pEEDY DELIVERY 


WRITE— WIRE or PHONE 
for Estimates and Delivery Dates 


DUDEK & BOCK 


SPRING MFG. CO. 


DICKENS 2-1020 4014 W. Grand, Chicago 51, Ill. 


Product 





Press Previews continued 
a More Power to America kit which U e 


includes a 36-page bulletin entitled 
‘Automation Ihe entire kit is 


ivailable on 1 loan o ost basis GOT A 

through the Apparatus Sales Divisior LE 
Section 6-210, General Flectri ., > 
Schenectady 5, N. ¥ 


PERHAPS THE ANSWER YOU'RE LOOKING FOR 
Stainless Tubing 1S A ROPER ROTARY PUMP 


Test Equipment 


A new electrically energized instru- ROPER PUMP-MOTORS 


ment for the non-destruct testing 
: These units offer low-speed and high-torque, and 
tainless steel tubing has their versatility finds them well-suited to heavy-duty 
to the production facilities service within their operating range. In general, 
= recommended speed is 200 to 800 R.P.M. with pres 
of I irpenter Steel Ci mpany s sures to 800 P.S.1. In this range, they require from 
Alloy e Division. Ur . Ww 7 to 40 G.P.M. flow and will develop up to 11.5 

? H.P. output at maximum speed and pressure 


The new equipment, first of it 


installed in a tube mill 


closer and 1 ( rit jualit ce 
trol than ever before possibk ROPER SERIES F PUMPS 


id iptati . \ ! rly | I Among the dependable Ropers is the Series F Pump 
ind devel ment ] — pressures to 300 P.S.I., sizes 1 to 300 G.P.M. It 
features four-port design with 8 optional piping 
ind the Magnet \nal arrangements supplied in standard fitted models 
Long Island Citv, N. ¥ With packed box or mechanical seal; with or with- 
out relief valve 
The unit inspects the inside and 


outside diameter surfaces of tubing 


along the length and peri rv, and 


ilso tes omplete wall thickness 
at neteaidl cle aul ROPER SERIES K PUMPS 


Under « tain nad Operate your hydraulic circuit with the correct size 

Roper for the particular job. In many cases the 

tion il imspect the entire Series K will do, for it is rated from pressures to 

150 P.S.1., capacities % to 50 G.P.M. This model 

: is compact, sturdy is self-lubricated by liquid 

tubing No other commercial test pumped. Comes with packed box or mechanical 
seal with or without relief valve 


ternal structure of even heavicr 


method, Carpenter reports, is capable 
of detecting defects such as those 
found by this new device at produc 


tion speed ROPER SERIES H PUMPS 


ti hy C ‘ Sur 
Inspec ion by this method urpasses Lower maintenance costs with a Roper. For in 


test standards spec ihed by the Amer- stance, a pump like the Series H with pressures to 

1000 P.S.1., sizes 10 to 75 G.P.M. is ideally suited 
ican Society of 7 esting Materials. for hydraulic mechanisms and for other applications 
Current mdustry procedure involves requiring high pressures. Spur gears run in axial 

hydraulic balance roller bearings and bronze 
random destructive t sting only on wear plates reduce friction. Available with packed 
certain sections of the tube bos or mechanical seat 
In testing tubing by the lot, the 


machine detects any variation in 


chemistry, wall thickness, outside di ROPER SERIES 3600 PUMPS 


ameter and inside diameter If, for You'll profit more with dependable Roper Series 

3600 Pumps on the job they are speedy, quiet, 

ex imple, the unit is set up to inspect and plenty rugged. Service-proved features such as 

Type 304 tubing. it will automaticall self-lubrication, adjustable relief valve, hardened 

3 ad gears, and mechanical seal contribute to Roper 

reject | ype > 16 or any other ty pe sub dependability. Sizes range from 40 to 300 G.P.M.; 
. > 

mitted for inspection, even though pressures to 60 P.S.I 
they are identical in size, gauge and 
overall appearance. This gives 100 


per cent verification of the steel tub 

aw chewiishe GEO. D. ROPER CORP. 371 SLACKHAWK PARK AVE., ROCKFORD, ILL. 
Che equipment, with its ability to 

pick up variations in wall thickness ROPER 

ind diameters, gives greater assurance SEND NOW FOR DESCRIPTIVE BULLETINS = fh 

that ll tubing inspected by this Rotary Pumps 


(Continued on page 407) 
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REPUBLIC 


VALVES 


INDUSTRI Al ° CHEMIC AL ° AIRCRAFT 


CHECK 


Quality Check Valves 
of several types—ball, 
poppet, Hy-pressure, 
Free-flow—all metals, 
various portings, and 
pressures up to 3000 psi. 
Pipe and tube sizes up tol” 


RELIEF 


In-line and guided pis- 

ton type Relief Valves, 

also Pilot Operated, with quick unloading 

and silent operation. Metal or rubber seal. 
46” to %” pipe or tube port con- 
nections. Various metals. 


PLUG 


Precision-made Plug Valves for 
wide general use in brass, alu 
minum alloy, or stainless steel, 
s” to 1°,+32° to 160°F. 
With Teflon plug, -65° to 
250°F, without lubrication 
Aluminum alloy or stainless 
steel 


GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 

offset, for up to 3000 service, " to 1” 

Also high pressure Needle Valves for 

10,000 psi. working pressure—-proofed 

at 25,000 psi. One piece, stainless steel, 
to }9”, Tefion packing. 


LO-TORQ SELECTOR 


Directional flow control for serv- 
ice up to 6000 psi. Balanc- 
ing principle uses line pres- 
sure to make turning easy 
with short handle. 2, 3, 4 
way, with various drillings 
Side, bottom, and sub-plate 
porting. Panel mounting. 


Ask for new catalog, No. 654, 
showing entire line. 


Distributors in principal cities coast to coast 


CHECK RELIEF PLUG GLOBE NEEDLE 


: REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD ©» CLEVELAND 11, OHIO 





FOR SUPER PERFORMANCE 


te Service 
Quiet Operation 


Finest materials and rugged con 

struction make P&S Super AC 

Switches ideal for heavy duty 

uSage They cal be c isily in 

stalled in any position and are 

idaptable for back and side wiring. Underwriters 
tories, Inc upproved to full current rating 
inductive ind incandes ent lighting loads and 

SO‘ of switch rating 

P&S Super AC Switches are totally enclosed; have |! 
illoy contacts that prevent verheating; single I 
pole i-way and 4-way 15 and 

277V AC, and many other features 


Write for complete information to Dept. PE-] 


PASS & SEYMOUR, INC. 


SYRACUSE 9, NEW YORK 


A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 
tains many facts on the benefits de- 
rived from your business paper and 
tips on how to read more profitably. 
Write for the “WHY and HOW 


booklet.” 


McGraw-Hill Publishing Company, Room 2710, 
330 West 42nd St., New York 36, N.Y. 
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® 
method has a consistent wall thickness 
exactly as specified on an order. 
At the present time, the unit tests 


full finished, non-magnetic types of 
stainless steel including Types 304, 


e 
304L, 316, 316L, 321, 309, 310, 330, 
347, 317, 317L, Carpenter No. 20-Cb 
and titanium. All material is inspected 


at production speeds. 

As now set up, the equipment can ™, 
inspect tubing with outside diam- 
eters ranging from 4 to 34 in. Re- 
search is continuing to expand the size 
range and the extent of wall penetra- 
tion in thicker tubing. Carpenter said ® 
it hopes to test all of its tubing and | | FLUOROFLEX-T 
pipe non-destructively in the very near 
future. 


... with 


products 


This new quality control measure 
detects such critical flaws as carburiza- 
tion on the I.D. of a tube, weepers, 
mechanical defects caused by abusive 
handling, notches, I1.D. gouges and 
imperfections in the parent metal. 

Non-magnetic stainless grades hav- 
ing a permeability of 1.05 can also be 
easily inspected. The equipment func- 
tions at a high degree of efficiency so 
long as the magnetic permeability does 
not vary between the values of 1 and 
approximately 1.6 within a space 
of 2 in. to 4 in. along the length of 
a tube. 

Sensitivity control makes possible 
adjusting the instrument to indicate 
defects of a pre-determined magni- Did you know that Teflon comes in various “srades’’? Grade 
tude. Duplicate dial settings can be is governed by processing method and by purity. When you 
used to speed and simplify testing of get the right grade for the job you will benefit by consistent 
repeat orders. Audio-visual signals performance from Teflon. 
warn the operator the very instant a 
defect passes through the testing coil. 
Test results are continuously visible 
on an oscilloscope as a tube passes 
through the detector device 


Premium grade is derived from virgin Teflon. That’s what 
you get with “electrical grade” F enor Nese Conformance 
to important properties is certified.* Its non porosity and 
optimum tensile strength assure reliability in even the most 
exacting service. 

Economy is achieved without impairing chemical inertness 
in “mechanical grade” Fluoroflex-T. Some physical feature« 
of this reprocessed Teflon are even improved, since it offe1 
A metals pilot plant designed to better resistance to elongation with better dimensional 
bridge the gap between laboratory and bility the result. 
commercial production of new alloys In addition, uniformity of both grades is assured by a qual 
and processes has been opened by the ity control system approved by the USAF i MIL-Q-5923 
Westinghouse Electric Corporation at and by relieving of internal stresses in Fluoroflex-T rods, 
Blairsvile, Pa. The six million dollars sheets, tubes and parts. 
facility combines under one roof vir- 


New Metals Pilot Plant 


Send for more data — and for quotations on your needs 
tually all types of metal processing 


equipment. MFluoroflexr is a Resistoflex registered tr , 
The 173,000 square foot plant is resins. Teflon is the DuPont registered trade 


Copies of test reports on file available on request 


the final link in Westinghouse’s metal- 


lurgical development facilities. The 
plant is designed to process both 
wrought and cast alloys with equip 
CORPORATION Belleville 9, New Jersey 


(Continued on page 409) 
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Bell Aircraft has 
13.000 payroll 


“From every point of view, the purchase of U. S. Savings 


savers 


Bonds contributes to the soundness of our economy 
and to the individual security of our citizens. I am proud 
that at Bell Aircraft our employees are helping to 
strengthen the national economy and their own future 
security through the Payroll Savings Plan 

In a recent campaign Bell employees achieved a 


record of ne¢ arly 99% participation in the Payroll Savings 


The l nited States Government does not pay for this advertising. 


Plan, bringing to 13,000 the total number of our em- 
ployees who are saving systematically through the 


regular purchase of Savings Bonds.” 


LARRY BELL, President Bell Aircraft Corporation 


If your company does not have the Payroll Savings 
Plan, or if you have the Plan and employee participa- 
tion is less than 50% —get in touch with Savings Bond 
Division, U.S. Treasury Department, Washington, D. ¢ 

Your State Director, | 


be glad to help you install a plan or show you how easy 


S. Treasury Department, will 


it is to build employee participation in your present plan. 


The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 
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ment flexible and large enough to pet 
mit actual manufacturing conditions DESIGNER’S THERMISTOR KIT 
In this way, moderate production out 
put will uncover problems that can 
only be found under actual manufac 
turing conditions 

he plant equipment is flexible. For 
example, the induction vacuum melt 

installation can accommodate 
in the range from 360 to 2000 

lb his installation < used 
for vacuum casting of larg ingots as 
vell as low tempceraturc cuum an 
nealing of titanium 

Equipment in the Blairsville plant 
permits the manufacture of specialty 
metal products at competitive costs 
illowing reasonable loading of tools 
that normall imnot | vaded full 
m development work. This operating 
policy not only lowers the cost 
velopment work but also 
trained oper rews for 
equipment, according to Mr 
l'rigg, Plant Manager 

I'he plant 1S situated on a 54 

t 40 miles east of Pittsburgh 
luded in th plant, believed to be 
largest pilot plant of its typ 


ount 


COMPLETE 
WITH 
DATA 

SHEETS 


maller forg 


team hvdr Mil 


Soaps team ; | & “1 ce 12 Individually Packaged Rod-Type Elements, 


eat Hla . | o 25 to 1,000,000 ohms range 


ele 


Here’s a real time-saver for the busy designer from Bendix-Friez.* 
This new Rod-Type Thermistor Kit contains twelve standard 
elements for applications in sensing, controlling and indicating 
devices. Handy compartment case keeps thermistors separate aad 
ready for quick use. Indexed boxes save time, 


assist in specifying and orderings. 


These twelve thermistor elements range in resistance from 
25 ohms to 1,000,000 ohms. Kit comes complete with 
specifications, covering dimensions, voltage-current character- 
istics and temperature resistance relationships. An up-to-date list 
of references are cataloged for your convenience according to 
thermistor applications. Mass quantities available for any 


or all of these 12 different thermistors. 


Order your kit now. Or write for Bendix-Friez 
complete information. 1404 Taylor Avenue 


Baltimore 4, Maryland 


Gentlemen 
° * 

Bendix” Pries Encloed is my check | 
kit for pocking ond shipp 
No. 100 Designer's T 

s des the FRIEZ INSTRUMENT DIVISION 
Fa ah Vi k BENDIX AVIATION CORPORATION 
urgh OTKS 


BALTIMORE 4, MD. Name 


Departm nt. Contractors 





Orporatiol1 rene Street 
. mp ition senel il Export Sales and Service 


' Bendix International Division 
son - Comstock, Inc., 205 E. 42nd St, N. Y. 17, N.Y. U.S.A City 


(Continued on page 410) 
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STRESS ENGINEERS 


STRUCTURES ENGINEERS 


WEIGHT ENGINEERS 





C 


LOADS ENGINEERS 
DYNAMICS ENGINEERS 
FLUTTER ENGINEERS 
COMPUTER SPECIALISTS 
MECHANICAL ENGINEERS 
CIVIL ENGINEERS 


Expansion within Northrop Aircraft’s 

Structures Department is creating an urgent 
demand for qualified personnel in all phases of 
guided missile, piloted aircraft, and 

equipment development. Included among 

the most critical job openings are positions for: 


Stress Department — Mechanical or Civil 
Engineers to design missile ground handling 
equipment. An opportunity for men without 
aircraft experience to take advantage 

of the aircraft pay scale. 


Structures Research —Creative engineers for 
three vital phases of Structural Research and 
Development: Thermo-Structural Analysis, 
High Speed Computing Technique Development 
and Structural Materials Research 


Weight Engineering — Junior Weight Engineers 
for diversified phases of missile and 

aircraft projects. Excellent opportunities for 
advancement in a relatively small department. 


Dynamics — Experienced flutter engineers 
required for work on a variety of dynamics 
problems including flutter models, analytical 
work involving electronic computers, and 
methods development. 


Loads — Exciting and diversified assignments 
in the fields of both piloted and pilotless 

aircraft are now available in Structural Loads 
Group for engineers of all experience levels. 


Stress Department— Experienced Structural 
Engineers for positions on Long Range 
Interceptor Project and on advanced 
missile designs. 


A wide diversification of assignments 

within each field of specialization awaits the 
men capable of filling the above assignments. 
Responsibilities will include work on many 
phases of missile and aircraft design, 
guidance systems and boundary layer research. 
If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 
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electrical; and Limbach and Com 
pany, mechanical. All are from Pitts 
burgh. The F. H. McGraw and Com 
pany of New York did the equipment 
erection and installation work includ 
ing piping and electrical installations. 


Electronic Equipment 
Exhibited Aboard Boat 


An offshore 52-foot boat has been 
equipped by Cornell-Dubilier Corp., 
to demonstrate a large range of filter 
ing and converting equipment dé 
veloped specifically by the company 
for pleasure craft us¢ 
A series of Portable Powercon 

brator units convert power from a 
32-volt battery system to usable a- 
\ television set operates with a duai 
vibrator which gives almost continu 
ous service through an automatx 
changeover from service to spare vi 
brator in less than two seconds. These 
sine-wave units have built-in voltage 
regulating features, low interference 
level, and long vibrator life, according 
to the company. The per cent change 
in output voltage is said to be held to 
less than one-third of the per cent 
change in input. A third converter 
unit aboard the electronically equipped 
boat makes possible use of a tape re 
corder, electric shaver, dictating ma 
chine and an electric recording log 
The filters installed are attached to 
the twin GM diesel engines and the 
various shipboard pumps and motors 


Raytheon Opens 
New Electronic Facility 


Raytheon Mfg. Co. has opened the 
largest industrial electronics laboratory 
in New England at Wavland, Mass 
The electronics firm headquarters are 
in nearby Waltham. The _ two-story 
brick structure situated on a 73-acre 
site is for engineering and development 
of advanced electronics equipment for 
both government and commercial ap 
plications. ‘Total floor space is approxi 
mately 225,000 square feet, including 
more than five acres of laboratories, 
offices, drafting rooms, and machine 
shops. About 1200 employees are 
housed in the new building. Engineer- 
ing activities were formerly carried out 
in seven separate localities 
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SEARCHLIGHT 
SECTION 





rhe Adve nel 


r EMPLOYMENT OPPORTUNITIE 
\ NATIONAL on ¢ ns - yy — ~ _ oy i Page ~) » rtun! tice 
\ COVERAGE ; 


ppo ee e10ecu 
manusi, ee 
Positions Vacant 
, Positions Wanted 
Le 


Part Time Work 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Employment Agencies 
Employment Services 


Laber Bureaus 
UNDISPLAYED RATE R , Be votapenntyre 


$1.80 a line, minimum 3 lines 


 —— RATES ——_ UNDISPLAYED 

gra $25.20 5 hf 4 adver $1.80 per line, minimum 3 lines Te figure advance 
Mm 4 earing t he ar t " . payment count 5 average words as a line 
Te figure advance payment count 5 average ; . ‘ . Box Numbers—counts as ne 

words as a line An advertising inch is measured %” vertic Discount of 10% 

column—3 columns nches t for 4 neecut 

Boz Numbers—Care of publication count as ene _— 

line 
Discount of 


Subject to Agency Co 
vance 


itive 
10% 


if full payment is made in ad- 
for 4 consecutive insertions. 


Send NEW ADS te PRODUCT ENGINEERING, 330 W 
Rquipment Wanted or For Sale Advertisements 
acceptable only in Displayed Style 


Not Agency ( 





42nd St.. MN. Y. 36, N. Y., for August issue closing 
July 2ist 


DISPLAYED RATE 








Individual Spaces with border rules for premi- 
ne Jisplay 


of advertisements t od G i nN E E he Ss 
I ad ng ate $16.85 pe neh for 


on a 1 Electronic Mechanicol 





ertising inch is measured %” vertically 
umn, 3 columns—30 | . 


. , . 
on ae There’s 
= room to... 
(10m 
MINIATURE AIRCRAFT « ine, 
TELEPHONE TYPE * HERMETICALLY 
SEALED * SENSITROLS * STEPPING 7 


rrently we see k men 
Bron com: mame M | ol Ss AT MELPAR 
ALLIED * SIGMA ® LEACH end many others. pape Theory More and more these days you hea : f eng — talk about the 
a STOCK OF RELAYS IN THE a e Systems ae many growth opportunities at Melpar. With an increa 
PRODUCTION QUANTITIES IN STOCK e Microwav 


ng 
number of significant electronic proye an enlarged staff 
e UHF, VHF, oF many 
: ers pr $sio growth and adva Our 
Send for our latest bulletin P = taal professional growtt and efuencem 
0 m engineer s dream come 
. saagnetic Tape Handling by and ymstructed for the 
« Digital Computers sq. ft. of complete engineering facilitic 
» Radar and , 
Countermessirn . We are located in Fairfax County 
chaging Electron! housing 
10 to 12 ft. lengths » Par quipment tamee- 
ALL METALS 
Also Screw Machine 
Products te Order 

















and facilities, Melpar provides pportunities for 
new laboratory 
rue, a building conceived 
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»f northern Virginia where 
is reasonable and plentiful—whether you desire 
Circuitry a private home or an apartment. Although we are in a truly 
e Pulse Olr suburb: tmospher re only | 
® Microwave Filters uburban atm ~ € - a . = 7 
nt Simulators nation § Capital with ali its recreational and social 
EASTERN o Flig s advantages. Here you d your family can grow in an 
” . Servomechanism 
pay nd ee Machine Screw Corp. ° vironment « t 
ewe ») St e Subminiaturization environment to ma 
OD) a) ‘ ‘ Electro-Mechanical 
’ <a \ . 
» \} Design Send resume te Technical Personne! Representative, 
e Small Mechanisms 
» Quality Control and 


' a Test Engineers melpar, inc. 
PROFESSIONAL | 


A subsidiary of the Westinghos 


miles from the 


our professional growth 
Die Heads 














use Aur Brake « 


3000 Arlington Bivd., Dept. PE-25 Falls Church, Va 
SERVICES 


11 Galen Street, Watertown, Mass. * 99 First St., Cambridge, Mass 

















DESIGN ASSOCIATES 


DESIGN ASSOCIATES MECHANICAL ENGINEERS 


Jigs, Fixtures, Progressive and Compound Dies 


Layout and Detailing Service 


a eae 9 DESIGNERS 


with several years experience in heavy machine design, or allied fields, 


INVESTIGATE 


this oportunity to join an old established company in a new division 
New Developments, Patent Studies, Investigations, where you will find challenging work and the chance for rapid advance- 
New Products & Process Engineering Studies . . : 
P.0. Box 3 (Met. 1933) Tel. Darien 5-1504 ment. Location near Harrisburg, Pa. Excellent salaries. 
Noroton Heights 3 Offices Darien, Connecticut . . . 

interview and relocation expenses. 


Baltimore 18, Md 








GEORGE H. KENDALL 
Consulting Mechanical Engineers 








We pay 
WILLARD F. MASON Replies confidential. Write or wire— 
Consulting Electrical Engineer Mr. K. E. Eyler 
Precision Electromechanica! Designs 
Specialist Slip Ri A Mestt 
Engineerin. 


ALA 
~ Administration, Cost Systems 
Product Development s 


ya NATIONAL-U.S. RADIATOR CORP. 


180 Post Road, Darien, Conn Oliver 5-9039 BOX 231, MIDDLETOWN, PA. 
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MECHANICAL 


ENCINEERS 


LOOKING FOR THE 
RIGHT CHANGE! 


* Many men are —and the right job is often 
mighty hard to find. 


* But we've got some interesting openings now 
at Admiral that might represent the right change 
for you. 


Solve electro-mechanical design and layout 


problems at the developmental level. Work 
DUTIES ‘ : 


from rough sketches or general instructions to 
OF THE JOBS: fully utilize your ingenuity and creative abili- 


ties. 


To bring into design form the requirements of 
a new or modified instrument, device, or con- 
trol system related to TV and radio receivers 
as well as government military equipment. 
Plus co-ordinate all mechanical aspects of 


the project. 


A company that understands engineering — 
with a well planned long range program of 
design and development. Plus a complete pro- 
gram of employee benefits. 


Continued company growth offers many ex- 
cellent opportunities for advancement. 


Graduate mechanical engineers or men of 
equivalent backgrounds having industrial ex- 
perience. 


For details write Mr. W. A. Wecker, Personnel 
Division. We will be happy to send you more 
information on career opportunities and other 
advantages. 


3800 W. Cortland St 








DESIGN ENGINEERS 


Company expansion provides 
openings in design of precision 
electro-mechanical instruments 
and sub assemblies used in the 
aircraft and guided missile 
fields. M.E. or E.E. Degree nec- 
essary. 


Live in RIVERSIDE, a southern 
California community centrally 
located between beach, moun- 
tain and desert resort areas. 
Only one hours drive to Los An- 
geles. 


A growing organization offering 
security and excellent oppor- 
tunity for advancement. Also 
profit sharing. paid vacations, 
sick leave, paid holidays, life 
insurance, medical and group 
hospitalization program. 40 hr. 
week. 


Send resume, 
photo and salary requirements to 


BOURNS 
LABORATORIES, INC. 


6135 Magnolia Ave. 
Riverside, California 








EXPERIENCED 
DESIGNERS - LAYOUT MEN 


To Work At 
General Motors 
New Technical Center 


For Experimental Automotive 
Work in Transmissions, Engines 
& Chassis. 


The Engineering Staff is located the 
suburbs of Detroit on an 820 acre site 
devoted to research and development 
work. Splendid opportunity for mer 

3 toward the future Ideal working 
ynditions in well lighted, air onditioned 
fice building. Fine recreational program 
with golf course adjacent to site. Oppor 
tunity to become a share holder GM 
through a generous Stock Purchc 

jram Also excellent health 
life insurance, and retirement ¢ 


loo 


State full particulars: Age, Exper 
Salary Expected, Etc. Send resun 
Personnel Dept. 
Engineering Staff 
General Motors Corporation 
GM Technical Center 
Detroit 2, Michigan 











GROUP SUPERVISOR 
LOS ANGELES 


Direct activities of hard-hitting group desig and 
development engineers in electro-mechanical and 
electronics fields. This aggressive company will 
start you around $12,000 and pay agency fee, relo 
cation and interview expense 


MONARCH PERSONNEL 
28 E. Jackson Bivd Chicago 4, tll 
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PRERE 


Executives and Engineers 
deserving higher salary 


now can completely, confidential- 
ly make arrangements for better 
positions through our unique Job 
Improvement Service. We have 
close contact with leading manu- 
facturing and research firms in 
all sections of the country. 

Here’s what you do. Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com- 
pare your experience and desires 
with our file of specific job open- 
ings. You make the decision. No 
obligation to you, no cost what- 
soever. Our clients pay us to find 
you. Find out what you're really 
worth—today. Write, phone or 
wire. 


| 


Management and 

Recruitment Consultants 

Oliver P. Bardes, President 

451 First National Bank Building 
2 Ohio 


DECISION INC. 


Cincinnati 








The APPLIED PHYSICS LABORATORY of 
THE JOHNS HOPKINS UNIVERSITY offers 
an exceptional opportunity for profes 
sional advancement in a _ well-estab- 
lished Laboratory with a reputation for 
the encouragement of individual respon- 
sibility and self-direction. 


Our program of 


GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity for men 
qualified to design: 


GUIDANCE, HOMING, AND CONTROL 
CIRCUITS 


ANTENNAS 
MICROWAVE COMPONENTS 
COMPUTERS 


THE 
EXTERNAL AERODYNAMICS OF MISSILES 
RAMJETS 
MISSILE STRUCTURES 
LAUNCHERS 
DATA-RECORDING AND PROCESSING 
EQUIPMENT 


Please send your resume to 
Professional Staff Appointments 





Ms 


Pr 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8641 Georgia Avenue 
Silver Spring, Maryland 





xluct Engineering - 


January, 1956 


EMPLOYMENT OPPORTUNITIES 


9 fe and fcly : 
ty ak. today. (lbh wack 


| othe here ne om are 
County 22 Atak and orbly 10 princcDer 


O°" Sehooks ? ics 


| ? Pere ane So (ft 
Bind half arp Je tai 
ave al Pundit Art at Faineoorth 4 
Thane alee a trum of hanekie .. 

are 


32 tr 2 Tere of (35,000 that beacle 


2 
E ‘ Riad A) 
onige nails. 
, et 
Lpeaefionind , Cunliemntadades Darnacelrr 
rests 3 hae Acts. Jk Jarre 
Manager, Farneccoth Elalinuie Eo. (2 
direine Of (14 7) at Trl Wace, Lad. 
Gat, “tihe tay.case ct . 
Utrg, Aery fecer Lun Leace ct.” 


Sek 


Tail Sve ribs r tire lat roar td 
Aelascel x. 


heres 


remote 





EMPLOYMENT OPPORTUNITIES 





excellent working conditons. 


first letter to: 


23555 EUCLID AVENUE 


PROJECT ENGINEERS 


Electro-Mechanical 


Opportunities are available in controls engineering department of leading aircraft 
accessories manufacturer. These are responsible positions requiring men with 7-10 
years experience in electro-mechanical engineering. The work is related to precision 
control of relatively large high speed turbine driven devices. Previous supervisory 
experience necessary. Openings exist in the following areas: 


Design and Development of Control Systems 
Development and Test of Control Components 
Product Engineering of Control Components 


These are permanent positions with excellent opportunities for advancement under 


Submit complete resume, including past earnings and availability for interviews in 


TECHNICAL EMPLOYMENT 
THOMPSON PRODUCTS, 


INC. 
CLEVELAND 17, OHIO 


| REPLIES (Bow No.): 











WANTED 


PRODUCTION SUPERVISOR 


Exceptional opportunity for perma- 
nent position responsible DIRECTLY 
TO THE PRESIDENT for man under 
40 with good education and experience 
in moss production especially of me- 
dium sized forgings, hardening and 
finishing, and to set up and operate 
production control and cost in mod- 
ern progressing plant with friendly 
atmosphere. Apply in confidence with 
full information to: 


Ernest Estwing 


ESTWING MFG. CO. 
Rockford, Ill. 








WANTED 


MANUFACTURER'S 
REPRESENTATIVES 


To handle line of color anodized aluminum 
foil nameplates with adhesive backing. 
Protected territories open on an exclu- 
sive, commission basis. Wide acceptance 
by blue chip manufacturers. 


RW-8691, Product Engineering 
0 W. 42 St., New York 36, N. Y 














TO AN ENGINEER, 
28-34, 
HEADED FOR 
TOP LEVEL PLANT MANAGEMENT: 


Here is your chance to enter our management de- 
perepenene program at a much higher than usual 
eve 


We are a midwestern major appliance menue 
turer. This opportunity is open to you now only 
because our growth has been so swift, profitable 
and sound that there hasn't been time to staff our 
izati tely from within. We follow 





the comer, of appointing men of ability to top jobs 
as early in r careers as possible. A number of 
our key A. te personnel are in their early 
thirties 

You must have the mark of a man going places— 
in your college engineering studies, your personal 
and family interests, and your business career. As 
@ person you must have drive, confidence and 
vision. 

Your busiocse experience has already carried you 
to a supervisory level and you value association 
with a well established company that is on the 
move. 

Salary will be $10,000 to $12,000 pilus a bonus 
of about 25%. Replies strictly confidential. Send 
brief but complete resume of personal, educational 
and business background. 


P-8432, Product Engineering 





PROJECT DESIGNERS 


Mechanical Engineering graduates, age 
30-45, with minimum of four years design 
experience in power tool field, to design 
new and special products for a standard 
line of tools. 


Salary commensurate with capabilities. 
Send resume with full particulars to: 


H. C. GEBHART, Chief Engineer 
Delta Manufacturing Company 
Bellefontaine, Ohio 











520 No. Michigan Ave., Chicago 11, Il 





Your Inquiries to 
Advertisers Will 
Have Special Value . 


—for you—tke advertiser—and 
the publisher, if you mention 
this publication. Advertisers value 
highly this evidence of the publi- 
cation you read. Satisfied adver- 
tisers enable the publishers to se- 
cure more advertisers and—imore 
advertisers mean more informa- 
tion on more products or better 
service—more value—to YOU. 








Address to office nearest 
NEW YORK: 380 W. 42nd 8t. (36 
CHICAGO: 520 N. Michigan Ave 
SAN FRANCISCO: 68 Post St. (4 
LOS ANGELES: 1111 Wiishire Bivd 








POSITIONS VACANT 


Consultant in design and tooling for com- 
mercial and domestic electric cooking and 


heating appliances. Services available on per 


|} diem or fee basis. P-8029, Product Engineer- 


ing. 


Development Supervisor: Excellent opportu- 
nity for an experienced mechanical engineer 
nterested in supervisory position in engi- 
neering department which is rapidly under- 
taking expanding functions. Good potential! 
for further development and advancement 
necessary. Must be capable of giving direc- 
tion and guidance te experienced engineers 
engaged in a diversity of projects on small 


| mechanical devices and movements Our 


company is located in the Baltimore Metro- 
politan area, and is generally considered t 
be the industrial leader of its field. Sen 

»mplete resume with detailed work history. 
P-8461, 


All replies confidential Product 


Engineering. 


| Belt Engineer—Fiat and V-belts. ee 


latest compounding and manufacturing 
~~ ods For approximately three mor ths 
work in foreign country. Salary and expense 
basis. Retired engineer acceptable if exper i- 
ence is recent Write with full particulars 

qualifications, salary _and av ability 
*-8463, Product Engineering 


HOR RATES 
OR INFORMATION 


About Classified Advertising 


Contact 


The McGraw-Hill Office 
Nearest you 





ATLANTA, 3 LOS ANGELES, 17 
1321 Rhodes- 1111 Wilshire 
Haverty Bldg. Blvd. 

WAlnut 5778 MAdison 6-4323 
W. LANIER H. L. KEELER 


BOSTON, 16 NEW YORK, 36 
350 Park Square 330 West 42 St. 
HUbbard 2-7160 LOngacre 4-3000 
P. McPHERSON R. LAWLESS 
CHICAGO, 11 W. SULLIVAN 


520 N. Michigan 2 COSTER 

Ave. PHILADELPHIA, 3 
MOhawk 4-5800 17th & Sansom St. 
H. BOZARTH Rittenhouse 6-0670 
W. HIGGINS E. MINGLE 


CLEVELAND, 15 > ‘WILLIS 

1510 Hanna Bidg. PITTSBURGH, 22 
SUperior 1-7000 919 Oliver Bldg. 
C. J. LOUGHLIN ATlantic 1-4707 
DALLAS, 2 C. J. LOUGHLIN 


Adolphus Tower ST. LOUIS, 8 
Main & Akard Sts.3615 Olive St. 
J. CASH JEfferson 5-4867 
DETROIT, 26 H. BOZARTH 


856 Penobscot SAN FRANCISCO, 4 
Bldg. 68 Post St. 

WOodward 2-1793 DOuglas 2-4600 

L. SEEGAR R. L. ALCORN 
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Accelerometers 
Accumulators 


Actuators 
Electrical 
Mechanical 


Adhesives 


Aluminum Alloys . 25, 76-77. 
332, 35. 343, 384, 


Aluminum Coated Sheet and Strip y | 


(see Steel, Coated) . ° _ 


Amplifiers , 370, . , Q 

Assemblies e 
Electrical : ° 229, — oF 
Hydraulic 


Pneumatic : 328- 
Structural 208 


arenas Hoh teva Dimonionat, Cam 
_ tS Mado. 7 eS sy) 





Metal 18-19 
Bearing Materials 
Bearings 

Ba! 54, 61 

Jewe ‘ 

Miniature 

Needle 

Roller 4th cover, 

Self-Lubricating 

Sleeve 


Bellow: 

Belt Lacer 

Belts 

Bi-Meta 31, 
Blowers 269, 363, 


Bolts : , 268, 275, 
Books 4 


Boosters 90-91, 303 


- RE nie dea HERE'S HOW YOU CAN GET THE GRAPHIC STORY OF CAMS 
peta THAT “COULDN'T BE BUILT”—BUT WERE DELIVERED BY PARKER! 


Electric scoe SS 
Hydraulic 304 
Mechanical .. 304 





Send today for the new, fact-filled Parker folder—discover 

how Parker can engineer and build three dimensional 
Orgsing . ons cams with an infinite number of precisely machined 
Stations to serve as the “brains” for a wide range of 
automatic operations. 


Brass ‘ 53 


Bronze _ : ee 3% 
Bushings . , 253, 308 





THI 


Cams : ‘ oe 439 L) 
Carbon , sees ..++-62-63 PAI Dk @") l 
Castings PPP ere LIP W RK< Ne 
a ee eee CAM DIVISKON 
Continued on p. 416 FRANKLIN AVENUE @ HARTFORD, CONNE( 
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SHOCK. 
ABSORBING 


SKID- 
PROOFING 


CUSHIONING 


NOISE- 
KILLING 


SCRATCH- 
PREVENTION 


GLAZING 
STRIP 





SCRATCH- PREVENTION 


General Electric use small pads of Armstrong DK-153 


l'ape to make sure their light boxes won't scratch desk 
or table tops. This resilient, cork-and-rubber sponged 
rubber material does a good job of absorbing shocks 


and preventing skids, too 


its backed with a tacky 


adhesive that sticks to almost any clean, dry surface 


DK-153 is easy to apply 


You can get it in tapes, rolls, sheets, or die-cut shapes 
in many widths and thicknesses. For samples, write on 
your company letterhead to Armstrong Cork Com 


pany, Industrial Div., 7301 Irvin St., Lancaster, Pa 


PROTECTIVE 
BACKING 


RESILIENT A TACKY 
CORK-AND-RUBBER ADHESIVE 


mstrong DK-153 TAPE 


’ 
used chere er performance ount 
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Ceramics 
Chains 
Conveyor 
Roller 
Silent 
Chemical Treatments 
Circuit Breakers 
Clad Metals 
Clamps 
Clamps, Hose 
Clips 
Closures 


Clutches 
Mechanica 


Coatings 


Coils 
Cold Headed Parts 
Computers 
Connectors 
Electrical 
Hose 
Tube 
Contactors 
Contacts & Contact 
Controllers 
Control Panels & Switcht 
Controls 
Electrical ..56-57, 67 
Electronic ....67-68 
Hydraulic 
Mechanical 
Pneumatic 
Conveyor Belts 
Copper & Copper Al 
Cork Compositions 
Counters 
Couplings (see ¢ 
Couplings 
Hydraulic 309, 400 
Mechanical 309, 373 
Cylinders 
Hydraulic l, 278, 283, 311 
367, 398 


Pneumatic ( l 283, 311 
367 398 


Decalcomanias 
Deep Drawing 
Dials 

Die Castings 
Dimmers 
Drafting 


Machines 35, 69 
Supplies 5. 69, 323, 402 
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ves 
Adjustable Speed 

Hydraulic 309 
Timing 
Variable 


118, 
Speed 3rd Cover 


48, 92, 122-126, 286-287, 


Dynan 


Enginee na 
duction Ser 


Services see also Pro 
vices 71, 109, 114 
233, 334 


Engines 
Expanded Metals 


lll, 377 


Expansion Joints 314, 
Extrusions 
Metal 2, 74, 76-77, 83, 
313, 343, 350, 


Non 


Meta 


Fabricated 
Fabricated 


Plastics See Plastics 


Fabricated Steel see Plate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weidments 


Facings, Clutch 
Fastening Methods 
Fibre 

Fibre Glass 


Filters 
Air 328-329, 360, 
Hydraulic . 112, 360, 

Flexible Couplings 117, 


290, 306, 


Flexible Shafts 


Floats 


Forgings 246-247, 259, 261, 272, 


355, 


Friction Materials 341, 


Furniture. Engineering Dept 


G 


Gages, Pressure or Vacuum 


Gaskets 


Gear Motors see 
ducers) 


also Motor 


Gears 6, 11, 75, 81, 109, 
281, 3 324, 338-339, 375, 
Governors 


Graphite 


H 


122-126, 
High Temperature Alloys 
& Tubing 

Continued on p. 418 


Heating Units 310, 359, 


Hose 
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345 
379 
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370 


48 


388 
74 
289 


January, 1956 


The most 
advanced 
developments 
in electronics 
are being 
made in 

the sphere of 
airborne radar 
and related 
ground control 


systems because 


of military 
emphasis. 


SCIENTIFIC STAFF 





INGENIOUS 
PACKAGING 








Further applications of 

electromechanical techn rques in these fields 
are creating new openings in the 

Systems Division of Hughes Research 


and Deve lopme nt Laboratories. 


ind inventive 
ull for 


Engineers who have demonstrated ingenuity 
ability will find interest in areas of work that « 
devising reliable, maintainable, manufacturable designs 


for precision equipment developed at Hughes Research and 


Development Laboratories 


The design of this equipment, manufactured at Hughes, 


involves mechanical, electromechanical, electronic, micro- 
wave and computing problems. Design also requires the 
use of such advanced 
unitized “plug-in 


for volume production. Knowledge of electronic con 


techniques as submuiniaturization 


construction, with emphasis on design 
ponents, 


materials, finishes and military specifications 1s useful 


RELATIONS 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 
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SIGNIERS «. 


if your advancement 


is blocked—read this! 


Continued from p. 417 


Instruments 
Mechanical 





No need to worry about a future if you ate Insulation 
in one of our design groups. Here, there / Insulators 
are plenty of avenues for achievement. 
Many, incidentally, are high-speed high- 
ways to responsibility and better income. 
Today our J-57 turbojet is the world’s most 
powerful production aircraft engine. It 
powers nine of today’s fastest military air- 
craft. It will power the luxury airliners L 
recently ordered by Pan American World 

Airways and United Airlines. SS 


Jewels 


But our business is not static. We are 
constantly improving current engines — 
developing newer, more powerful engines. 


Lubricating Equipment 


Obviously, in a continuing program like 


this, designers are key men. They have M 
virtually unlimited opportunities to build 


Magnesium Alloys 
sound, well-rewarded careers. 
Marking Machines & Tools 


If you want to get off a dead-end street, 
d é Moldings 


investigate! There’s an excellent chance Glass (see Glass Parts) 
: , Plastics (see Plastic Parts) 
we have the present and future you want. Powdered Metal (see Powdered 
’ Metal Parts) 
Rubber (see Rubber Parts) 


PRATT & WHITNEY AIRCRAFT Motor Reducers (see also Gear 
DIVISION OF UNITED AIRCRAFT CORPORATION Motors) 
EAST HARTFORD 8, CONNECTICUT Motor Starters 56-57, 67-68 


Motors, A-C 
Fractional 3rd Cover, 16, 28,-29 
“ 7 44, 122- 126, ms 270, 284, 293 
— 01. 317, 384, 404 
Integral. .3rd Cover, os. 29, 44, 122-126 
ent 270, 293, 301, 
| De +. 7, Design Employm Sub-Fractional . .28-29, 130, 
, 284, 


ft 357, 404 
ney Aircra ma 
eyes Motors, D- 
ETERSON |r Hartford 8, Connecticut et and component Fractional ...16, 44, 122-126, 130, 
for produc 284, 301, 317 
openings bias’ ohn’ 
ont your following fields integral 44, 122-126, 270, 
0 ) piping Sub-Fractional 130, 270, 284, 








wr. E. M. P 


re 
ould like to learn we been in the 
\w My e experi yence tics Controls 
designers. [7] Hydraull er Equipment Motors, Hydraulic 315, 345, 369, 


Nuclear Desien LD Gears Test Rigs 
\ Compressors Tm Valves gers and : 
Turbines | Heat Exchan lems 
Se . Combustion Prob 


rners and 
Aftemiated Equipment (Bearings 


number) 
oO aerodynamics Z Mechanical one 


Desig" experience 


(teleph 


and 
s are between Nickel Alloys 46, 


Total yee" Name Plates 


n reach me at 


call 
enient hours fo 


You ca 
Most conv 


ceiving 
rre Nuts 45, 87, 120, 132 
Name 
Address 
City 


Optical Parts 250 
Overload Relays . 56-57 
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Packings _ 55, 237, 296, 
Paper 
Perforated Metals 
Photographic Equipment 
Film 
Paper 
Pillow Blocks 
Pins 
Pipe 
Piastic Film 


Plastic Parts 105, 282, 292, 
330-331, 344, 


Plastics 33-34, 105, 307, 330-331, 
351, 394, 399, 


Plastics Fabricated 
Piastics Laminated 
Plated Metals 
Plates 
Plugs 
Porcelain 
Powdered Meta! Parts 80, 84, 89, 
Power Packs 
Electrical & Electronic 
Hydraulic : . 


Production Machines & 
Processes 


Production Services (see also Engi- 
neering Services) 108, 109, 
324, 347, 


Pulleys . ‘ . -286- 


Pumps 
Air 360, 
Liquid . 32, 72-73, i19, 269, 
305, 315, 335, 345, 348, 
362, 369, 396, 405, 
Vacuum 


R 
Radioactive Sources & Materials 
Ratchets 
Recorders 
Rectifiers 


Regulators 
Hydraulic 


Pneumatic 328-329 


Relays ... 65, 67-68, 101-102, 104, 
256, 365, 


Reproduction Equipment TT 
Reproduction Supplies .. 35, 69, 
Resins eee 15, 40, 
Resistors 101-102, 
Resolvers 


Retaining Rings .42, 99, 


Continued on p. 420 
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PUMCUP ADVANTAGES 


now yours for 


¢ HYDRAULIC CONTROLS 
° AIR CYLINDERS 
¢ RECIPROCATING PUMPS 


Two common Pumcup types: con- 
ventional and 45° bevel type . 
available in a complete range of 
sizes and texture-engineered com- 
positions. 


Cutaway view of typical Pumcup 
installation resulting in prolonged 
high efficiency. 








AKE it from experienced users, Darcova Pumcups offer payoff 
advantages that can’t be equalled! For example, they last many 
times as long as ordinary piston packing..and they hold peak efficiency 
from start to finish. Because of the resulting production and main- 
tenance economies, plant after plant is standardizing on Pumcups. 


Improved application of the cup principle does the trick. And 
Darcova Pumcups are texture-engineered in a range of compositions to 
meet most temperature-pressure-fluid conditions. And they are avail- 
able in sizes and types exactly right for your particular equipment. 

It will pay you to get a// the facts. Just ask for Pumcup Bulletin 
No. 5503. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 25, Pa. 


‘ 


TRADE MARK 
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Continued from p. 419 


Revolving Joints 
Rheostats ... 
Rings & Loops 
Rivets 

Rod Ends 


Rods 
Metallic 


Rubber 2nd Cover, 12, 
Rubber-Bonded-to-Metal 


Rubber Parts ... 2nd Cover, 


Rust Proofing 


crew Fasteners 


Screws one 38, 58, 71, 225, 
362 


Screw Thread Inserts 
Sealants 


Seals ......55, 85, 98, 237, 263, 
337, 346, 381, 


Servomechanism Components 


Sheaves obese 286 - 
Sheets 
Metal 
Plastic 
Shims 
Silicone Rubber 
Silicones 
Silver Alloys 
Solenoids .. —  - 
Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.) 
87, 225, 275, 362, 3 


Speed Reducers . 47, 128, 266, 
309, 


Spinning 
Springs ...... ....336, 404, 
Sprockets ° 262, 375, 


Stampings , 261, 295, 
364, 369, 


Steel 
Alloy . 100, 113, 


Carbon 8 100, 113, 
Coated 


Strainers 

Strip, Plastic 

Strip. Metallic , 240 
384 
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Structura Forms & Shapes 257, 343 
Subcontracting Services 295 


67-68, 101-102 


4, 56.57 
310, 383, 406 


126, 264-265 


Le 


Switches 
122 


Tapes 416 
Testing Machines & Equipment. .255, 271 
Thermistors 409 
Thermostats 260. 291, 294 
Timers 320, 352, 421 

1ing Moto 321 348, 421 


Trac Paper 
Transformers 
Transistors 
Transmissions 
Traps (Stearn 
Tubing 
Plastic 330-331, 344 
51, 327, 343 


Seamless 
Welded 93, 313, 327 


233, 360, 380 


Vv 


219, 276, 328-329, 335 

358-359, 386, 398 
104, 219, 242, 276, 303 
305, 335, 386, 398, 404, 406 


255 
255, 271 


4 


untings 
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static, always-vital element is 
your product or process 


will work with you 


of eve ry minute 


R ght Time ela your 


re devel 


ahead on TIME 
and TIMING! 


lf, for example, your problem involves 


60 cycle, 400 cycle or d-c timing motors 
HAYDON can help. Here are a balanced 


engineering team, an experienced 
production staff and a plant devoted 
exclusively to the development and man 
ufacture of timing motors and timing 


devices. This comple te timing service 
designed to save you time in moving a 
timing idea through design and develop- 
ment and into practical production 


through the nearby, 


is available to you 
factory-trained HAYDON Field Engineer 
Clip and mail the coupon for his 
name — and for on informative 


catalog — today! 


A SUBSIDIARY OF GENERAL TIME CORP. 


oem ee oe oe 


HAYDON Manufacturing Company, Inc. 
3125 ELM STREET, TORRINGTON, CONN 


C) Send me the name of the nearby HAYDON Field Eng 
Electric Tin ng Motors 
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C) Send me catalog 
NAME ————————— 
POSITION 
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Few buyers are as particular about 
aluminum castings as tire makers. 
Their tire molds must be extremely 
accurate, dense, and concentric. Intri- 
cate tread designs must be reproduced 
faithfully. 

Morris Bean & Co. recently cast a 
pair of the world’s largest tire molds 
... 9 foot diameter held to +.060’ 
weight, 2000 Ibs. Tire molds, wave- 
guide and fluid flow castings are pro- 
duced in quantity, using the Antioch 
Process*. If your design includes 
aluminum castings with high perform- 
ance requirements, send us a part print 
for recommendations. 

Morris Bean & Company 

Yellow Springs 3, Ohio 
*Send for technical booklet about the 
Antioch Process for aluminum casting. 


one-ton precision casting 
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ELECTRIC WHEEL COMPANY 


2805 SPRUCE+ QUINCY. ILLINOIS 




















Lepex SELECTING 
“xa STEPPING RELAYS 


WILL HELP YOU SIMPLIFY 
REMOTE SELECTION of CIRCUITS! 


A few examples of standard Model, Ledex relays. Use the 
1” squares in the background to estimate size of the relays. 


Ledex Relays are available to perform 
a variety of switching jobs... 
STEPPING ...COUNTING... ADDING 


AND/OR SUBTRACTING...PROGRAMING... 
CIRCUIT SELECTING...and HOMING. | 


SEND US, ON YOUR LETTERHEAD, THE 
DETAILS OF YOUR SWITCHING REQUIRE- 
MENTS AND LET LEDEX ENGINEERS 
WORK WITH YOU TO DETERMINE 
IF LEDEX RELAYS ARE THE ANSWER. 


Chee @ inc. 


123 WEBSTER STREET, DAYTON 2, OHIO 
IN CANADA. MARSLAND ENGINEERING LTD., KITCHENER, ONTARIO 
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... then callin your Parker 
field engineer for help 


Having trouble with O-ring fail- 
ures? Nibbled, battered, 
leaking like a sieve? Whether 
your problem is in the basic de- 


worn, 


sign or compound, it’s time to 
call a Parker representative. 

Parker field engineers are 
trained trouble shooters. There 
is one in your area. From Parker 
you can get exactly the right 
O-ring and gland design for your 
specific application. 

Compare Parker O-rings with 
any other make. You'll find that 
Parker O-rings are precision- 
molded of superior compounds. 
They have been developed as the 


resuit of years of experimentation 
to provide the proper elongation, 
tensile strength, compression set 
ratings, resistance to oils, fuels, 
chemicals, and high and low tem- 
peratures. Laboratory and service 
make that all 
held. 
Call your Parker representative 
for assistance. Write for 
Bulletin 5712B2 on “New 


draulic Fluids and Seals” 


tests sure rated 


characteristics are 


new 


Hy- 


RUBBER Propucts DIVISION 
Section 516-I 

The Parker Appliance Company 

17325 Euclid Ave., Cleveland 12, Ohio 


1538 So. Eastern Ave., Los Angeles, Cal 


a rker 


Hydraulic and fluid 
system components 


























FOLLOW THE SUN TO A NEW 
ENGINEERING OPPORTUNITY! 


Get new enjoyment and satisfaction from your work in 


sunny, attractive Florida! 


Fairchild’s new engineering facilities at St. Augustine com- 
bine two important attractions: Advanced research and 
development in all phases of aviation, and superb living 


conditions in one of America’s most delightful areas 


Openings exist for engineers who have experience, am- 
bition and talent to contribute to the Fairchild Research 
and Development programs in such fields as aerodynamics, 


structures, weights and design 


Investigate this opportunity for a sunny, profitable future! 


Send your resume today to Walter Tydon, Chief Engineer 


{ Division of 


Fairchild Engine and {irplane Corporation 


FAIRCHILD 


AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 


WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS 
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Tickle Engineering — FLUID METERING PUMPS 


Arthur 

Timken - Detroit Brake Co., Rockwell Positive Displacement Rotor Type. For Industrial Applications, 
pring & Axle C 304 , eo 

Timken Roller sheen tog Aircraft Anti-Icing and Aircraft Fuel. 


dustrial) .+-4th Cover Compact « Light Weight * Small Volume 
Timken Roller Bearing Co., 


Tube D 
Tinnerman Products 
Tomkins-Johnson Co 
Torrington Co., Needle Bearing Div... 
Torrington Co., Specialities Div 
Townsend Co 
Transicoil 


Transue & wanes Steel epee 
Corp. .. 


Union Carbide & Carbon Garp. 

Bakelite Co ....330-331 
Haynes Stellite Co.......... . 60 
Linde Air Products Co.. 

S. Axle Co., 

. S. Electrical Motors Inc.. 
S. Gasket Co.. 

S. Graphite Co 

S. Radium Corp... 

. S. Rubber Co. 

. S. Steel Corp. 

. S. Steel Export Co. 

ene Steel Cupty Div., 


ve on oy cpa IT’S SO SIMPLE! 

The rotation of the rotor draws the fluid in through two passages, 
aie Re filling the cavities formed by the three lobes of the rotor. This 
Veeder-Root inc.... : fluid is sealed within these small cavities until it is forced through 


Versa Products Co., Inc 


Vickers, inc., Div. of Sperry-Rand 
Corp. 


Viking Pump Co . . 
Virginia Gear & Machine Corp...128, 306 combined internally for passage through a single port. 
Vulcan Electric Co 


of SSESESES 


the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 


Wagner Electric Corp..... 
Waldes-Kohinoor, Inc... 
Wales-Strippit Corp 

Ward Leonard Electric Co... 
Watiow Electric Mfg. Co. 


Webster Electric Co., Oil Hyérautes 
iv. 


Weldon Tool Co..... iba taal . 

Western Gear Works.... “¥ STYLE A — Single inlet double outlet 

West Point Manufacturing Co... ; type aircraft pump 

White Dental Mfg. Co., S. S. yaaa 

Whitney Chain Co..... cocee SOW 

Wiegand Co., Edwin L., 4 be cho ee 

Winsmith, Inc..... 266 

Wisconsin Motor Corp.. 386 

Worcester Fressed Steel Co — 364 

Worthington Corp., Multi-V Drive 286- 287 ; STYLE F 


Worthington Corp., Lecwed & Com- fuel pump 
pressors Div. 72-73 
Wyman-Gordon Co saveusece 368 


Engine driven 


STYLE C—Industrial pump 


Send for Weldon Manual and Catalog with detailed specifica- 


tions and installation drawings. 
Ass’t. M 


OPPORTUNITIES 


3000 WOODHILL. ROAD - . CLEVELAND 4, OHIO 
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NOSE DESIGN 


EXTRA-LARGE 
BEARING SURFACE 


PROVIDES AUTOMATIC _~ 


SPACING aoe 


SLOT FOR 
ENERGIZING SPRING 


Here’s why the unique design of this sprag 
gives you maximum clutch precision 








—_— 
<& 
«<* 








A simple illustration of how a sprag 
works: A boy dragging a stick be- 
hind him finds no resistance to his 
efforts. However, when he pushes 
the stick ahead of him at a high 
angle—it sticks and knocks the 
wind out of him. The boy's body 
represents an outer race the 
ground; an inner race. The stick 
represents a sprag wedged between 
the two races. 


Sprags used in Formsprag C!utches 
are highly developed, precision 
wedges of hardened alloy steel. Due 
to the sprag’s design, an unusually 
high amount of torque is delivered 
from one concentric race to the 
other. When torque is applied, the 
sprags are instantaneously en- 
gaged. When torque is removed, 
the sprags release instantaneously. 





Basic construction of the Form- 
sprag Clutch is simple. A full 
complement of sprags is inserted 
between inner and outer concen- 
tric races. Contact with both race 
surfaces is maintained by energiz- 
ing springs. Formsprag construc- 
tion allows more sprags to be 
inserted in a smaller area than 
other clutch designs. Result: 
greater torque capacity in asmaller 
clutch. 





Whatever your clutch application 





over-running, back- 


stopping, or indexing—Formsprag Clutches offer you 


these distinct advantages: 
Higher Torque Capacity 
Longer Life 
Internal Simplicity 
No Measurable Backlash 


Exceptionally Low Maintenance 


The experienced Formsprag Engineering Staff is avail- 
able to recommend a standard clutch or to design one 


for your specific application. 
Why not write for details today. 


Distributors in 
Principal Cities 





OVER-RUNNING— 
BACKSTOPPING— 
INDEXING 





Aé-18 23607 Hoover Road, Van Dyke, Michigan. 


World’s Largest Exclusive Manufacturers of Over-running Clutches 
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NE W 3-POINT EASY-TO-USE 


READER SERVICE to wep you 


. . . find out more about the New Materials and Components described 
. . . Obtain copies of new catalog and bulletins 
. . . get more information about products advertised in this issue 


PRINT or TYPE your address before mailing 


Dee ttt eee ee 


Now, one of these handy prepaid 
postcards will bring you more in- 
formation about any product adver- 
tised or mentioned editorially in 
this issue of Product Engineering. 





FIRST CLASS 
PERMIT NO. 64 
34.9 P.L.&R.) 
NEW YORK, N. Y 


Here’s How to Use the Card 


For your copy of any new catalog or 
bulletin, circle key number in the 
space indicated. Bulletins are de 
scribed on pages 309 to 325. 


(Sec. 














errr rrr ttt tt 


STATES 


To get more data about new Com- 
ponents, Materials and Parts fully 
described on pages 222 to 306; just 
circle the appropriate key number. 


UNITED 


To get more information about ad- 
vertised products, circle the page 
number of the advertisement in 
which you are interested. If more 
than one advertisement is located 
on a single page, letters preceding 
number identify each advertisement. 
Key: T—Top; B—Bottom; R— 
Right; L—Left; TL—Top Left; 
BL—Bottom left; TR—Top night; 
BR—Bottom nght. 


MAILED IN THE 
PRODUCT ENGINEERING 
READER SERVICE DEPARTMENT 


330 WEST 42nd ST. 
NEW YORK 36, N. Y 


BUSINESS REPLY CARD 
-4¢ POSTAGE WILL BE PAID BY- 


MO POSTAGE STAMP NECESSARY IF 








For specialized data . . . prices, sizes 
available, nearest source of supply, 
etc. . . . do not circle key number 
but indicate your needs in the space 
alloted at the bottom of the card. 
Use this space, too, if information 
about a specific product among 
several mentioned in an advertise- 
ment is desired. 





PLEASE TYPE OR PRINT 


Position 
Address 
City & State 





NEW PRODUCTS eee Description of these new 


engineering materials appear on pages 222 to 306. Circle key number for 


more data 


1—Adjustable Electronic Motor Drive 
2—Speed-change Sensing System 
3-—Steel Nuts For Up To 800 F 
4—Battery for Up to 20 Years 
5—Twelve-Position Rotary Switch 
6—-Insert Requires No Tapping 
7—Voltage-Sensing Rectifiers 
8—Wick Lubricates Spring 
§—Miniature Gearing 
10—Miniature Sampling Switch 
11—Self-Adjusting Air Filter 


12—Fitting for Liquidtight Conduit 
13—-Time-Delay Relay 

14—Clutches for Heavy Duty Equipment 
15—-Bronze Solder End Valves 
16—Totally Enclosed Fhp Motors 
17—Centrifugal Blower 

18—Small Relay for Heavy Current 
19—Adjustabie Electronic Timer 
20—-Rotary Table Has Indexing 
21—Miniature Linear Transducer 
22—Deposited Carbon Resistors 


PRINT or TYPE your eddress on other side before mailing 





CIRCLE THESE NUMBERS FOR FURTHER INFORMATION ON PRODUCTS ADVERTISED 


C2 I 

18-8 20-1 
41 
55 
72-3 
Ra 
104 


220 
245 


2 


24-6 


4 
26-7 
43 
5S 


90-1 


227 


L378 
L386 
BR392 
Cu 
415 


6 
28-9 
44 
59 


92 
107 


319 


347 
357 
367 
TR378 
TR386 
T393 
L402 
416 


10 i 
31 32 
46 “7 
61 62-3 
79 80 
95 


321 

335 

B348 

1359 

360 370 
379 L380 
387 
304 395 
BR402 

420 


12 13 “4 
3344 35 

48 49 

f4 65 

81 &2 

96 97 

ill 


>? 
< 


237 
253 
268 
282 
297 


T3244 


T350 


R380 
TR388 
L396 
R403 


ie 


15 
37 
51 
67-8 
4 
99 


132 
241 
256 
271 
285 
300 
312 
326 

R340 


L362 
T374 
TR382 
R389 
397 
BR«O4 
425 


16 
38 


BR382 
T390 
TL398 
05 
427 


BL298 
L406 
428 


23—Three-Way Solenoid Vaive 
24—-Shaded Pole, Fhp Motor 
25—Low-Level, High Speed Switch 
26—Centrifugal Pump 
27—Subminiature Selenium Diodes 
28—Photoelectric Counter 
29—-Snap-Action Thermostat 
30—Electrolytic Capacitors 
31—Germanium Power Diodes 
32—Miniature Differential! 

33—High Speed Switches 
}4—Blectro-Magnetic Clutches 
35—Four-Throw Toggle Switch 
36—-Pneumatic Regulators 
37—Miniature Connectors 
38—Explosionproof Condulets 
39—Packaged D-c Power Packs 
40—Disconnect for Fuel, Oil Lines 
41—Time Delay Relat For Use at 125 C 
42—Push-Pull Magnetic Amplifier 
43—-Subminiature Toggle Switch 
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See MASTER for a selection of motor 
drives that you can get nowhere else— 
for specialized power drives unequalled for 
flexibility, compactness and performance. 
See Master for the right horsepower, right 
shaft speed, right mounting features—to 
add salability to your products, efficiency 
to your plant equipment. 


Master components are designed to 
combine in one compact unit to suit your 
needs exactly—all the way up to 400 
H. P. Just ask us for information. 


Motor Ratings. to 400 H.P. All phases, voltages, and fre- 
quencies. 

Motor Types... Squirrel cage, slip ring, synchronous, repulsion- 
start induction, capacitor, direct current 

Construction ._ Open, enclosed, splash-proof, fan-cooled, 
explosion-proof, special purpose. 

Speeds Single-speed, multi-speed, and variable speed. 

Installation Horizontal or vertical, with or without flanges 
and other features. 

Power Drive Electric brakes (2 types) —5 types of gear re- 

Features duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives— 
every type of mounting. 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 





ELECTRIC MOTORS 





How high load capacity is built into less space 
in Dodge-TIMKEN All-Steel pillow block 


HIS rugged Dodge-Timken pil- 

low block packs more capacity in 
less space than ever before. All-steel 
construction gives it extra strength 
and durability. The design is compact. 
No special thrust devices that take 
up extra space are needed—the two- 
row Timken® tapered roller bearing 
takes both radial and thrust loads in 
any combination. And full line con- 
tact between the rollers and ysaces 
assures high load capacity 


The cutaway view below shows the 
bearing. It is of special design, with 
tapered bore and self-aligning spher- 
ical outer surface—never requires ad- 


justment. As in all Timken bearings, 
races and rollers are case-carburized 
and have tough, shock-resistant 
cores under hard, wear-resistant sur- 
faces. Under normal conditions, the 
Timken bearing will last the life 
of the machinery with which the 


pillow block is used. 


In addition to the all-steel pillow 
block shown here, Timken bearings 
are also used in the Type “E”’, Double- 
Interlock, Type a Special- 
Duty pillow blocks—other versatile 


and 


pillow blocks in the Dodge-Timken 
line with a wide variety of uses in 
industry 


To be sure of the finest bearing 
steel, we make our own—America's 
only bearing manufacturer that does 
No other bearings can give you all 
the advantages you get with Timken 
bearings. Include them in your design 
plans...specify them for the machines 
you buy or build. Look for the trade 

mark ““Timken’’— it's on the bearing 
that makes any machine run better 

Che Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St 


Thomas, Ontario. Cable:“TIMROSCO 


This symbol on a product mear 


its bearings are the best 


Abb —— 5 


How DODGE MANUFACTURING 
CORPORATION, Mishawaka, Ind., 
mounts Timken bearings in the 
Dodge-Timken All-Steel pillow 
block 
block with fixed bearing. Below 
block with floating 


Above: non-expansion 


expansion 


bearing. 
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TAPERED ROLLER BEARINGS 


NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 





